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CHAPTER I. INTRODUCTION 
Soybeans are one of the most important agricultural commodities in 
the United States. In 1984, the U.S. produced more than 60 percent of 
total world soybean output and had an 87.7 percent share of world trade 
in soybeans. Approximately half of U.S. soybean production flows into 
export markets. During 1984, soybeans earned 14.3 percent of total U.S. 
agricultural export revenue (62). 
Although the United States is the dominant soybean producer and 
exporter in the world, the dominance of U.S. soybeans and soybean 
products in the world market has recently been increasingly challenged 
by Brazil and Argentina. For instance, the U.S. share of world trade in 
soybeans, soybean meal, and soybean oil dropped from 94 percent, 87 
percent, and 96 percent, respectively, in 1970-71 to 87.7 percent, 32.8 
percent, and 26.9 percent, respectively, in 1982-83. On the other hand, 
Brazil and Argentina have increased their share of world trade in 
soybeans, soybean meal, and soybean oil from nearly zero to 8.4 percent, 
40.8 percent, and 30.2 percent, respectively, during the same period 
(70). Therefore, gaining detailed information on high-potential markets 
for U.S. soybean products is crucial to expanding those markets. 
Statement of the Problem 
Japan, Taiwan, and South Korea are the most important and dynamic 
growth markets for U.S. soybeans in East Asia. U.S. soybean exports to 
these areas increased from 1.2 million metric tons in 1962 to 6.2 
2 
million metric tons, 31.9 percent of the total U.S. soybean exports, in 
1984 (62). Many intriguing questions surround the past and future 
growth of soybean import demand by these economies. For example, what 
are the main factors that influence the import demand for soybeans in 
these economies? To what extent do these factors exert such influence? 
Are these factors the same among these natural-resource-poor East Asian 
economies with different degrees of economic development? 
Although economic growth rates in these economies may not regain 
the levels of the 1960s and 1970s, continued growth in the world economy 
and international trade will stimulate continued economic growth in 
these export-led economies. Will these soybean markets continue to 
expand in the near future as these economies continue to grow? To what 
extent will U.S. soybean exports be affected? 
As part of its program to increase farm incomes and to maintain a 
certain degree of self-sufficiency, Taiwan has offered farmers minimum 
"guaranteed prices" on soybeans since 1973. In addition, rice 
production in recent years has substantially outgrown domestic 
requirements. Consequently, the government in Taiwan has tried to 
induce farmers to switch from producing rice to import-substituting 
crops, such as soybeans and corn, by raising guaranteed prices on these 
crops and abolishing the compulsory purchase of rice in lieu of payment 
of the land tax. Furthermore, the government announced in October 1983 
a new "payment-in-kind" program. Under this program, farmers will 
receive 1500 kilograms of rice for each hectare of paddy land set-aside 
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(49). How do such agricultural policies affect domestic soybean 
production and soybean imports? 
Beef is generally recognized as the preferred meat in South Korea. 
Efforts are again underway to stimulate domestic beef production. The 
government has strongly encouraged the buildup in domestic cattle 
numbers by increasing the cattle import quota and by offering generous 
loans to farmers who import breeding cattle. In 1981, however, the 
government began to import beef meat from Australia again, after banning 
such imports in 1980 (63). How will soybean import demand be affected 
if the growing demand for beef and other livestock products is met by 
imports rather than domestic production? 
Currently, Japan's livestock sector is protected from free market 
forces. High guaranteed prices, tariffs, import quotas, and input 
subsidies are required to keep land, labor, and capital in livestock 
production. Soybeans are imported more freely but are affected 
indirectly by protectionist livestock policies. How would Japan's 
soybean import demand be affected if these protectionist policies were 
changed by, for example, a dramatic relaxation in import controls on 
beef? Given foreign pressure to liberalize trade and domestic pressure 
to reduce consumer prices, such a change is not impossible. 
An indirect constraint on Taiwan's demand for soybeans has been the 
restriction placed on exports of soybean oil, which has resulted in 
excess stocks of soybean oil and has reduced the profitability of 
crushing. What would be the effects if the restriction were relaxed at 
the request of local crushers? 
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In Japan, the demand for soybean meal as a livestock feed is 
growing more rapidly the the demand for soybean oil as a food. The 
imbalance in demand growth for meal and oil might make the crusher 
reluctant to expand crushing capacity and also make formula feed 
producers more dependent upon imports of soybean meal (13). However, if 
Japan's crushers could export oil economically, something they have not 
done in the past, how would such action affect soybean import demand? 
This study is an attempt to answer the above questions concerning 
the effects of economic growth and policy interventions in Japan, 
Taiwan, and South Korea upon their soybean import demand. 
Literature Review 
Houck, Ryan and Subotnik's study (33) was one of the important 
pioneering studies of soybean markets. It focused on the years from 
1946 to 1967, during which the soybean economy grew from infancy to 
maturity, and emphasized the U.S. market. The authors described the 
U.S. and world markets for soybeans, soybean meal, soybean oil, and 
closely related commodities. They developed an aggregate dynamic supply 
and demand model of the the markets for U.S. soybeans and soybean 
products. 
The purposes of the model were to delineate and measure the major 
linkages between domestic and foreign markets for meal, oil, and whole 
soybeans and to trace the net impact across these markets of changes in 
the economic variables subject to control by policy makers. Regional 
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export demand estimates for U.S. soybeans, soybean oil, and soybean meal 
were also developed. For example, the Import demand for U.S. soybeans 
in Japan was derived as a function of U.S. soybean farm price, Japanese 
soybean production, Japanese imports of Chinese soybeans, and real 
national income in Japan. Soybean import demand in Taiwan and Israel 
was combined, and was expressed as a function of soybean price, peanuts 
production, and real income. The study disregarded soybean import 
demand in South Korea. Single equation estimation was adopted in 
calculating the regional demands. However, this technique may have been 
inappropriate in that it implicitly assumed that the demand for 
different products in different regions were independent of each other. 
To correct these deficiencies, the present study will develop multi-
equation models for each of the three economies; Japan, Taiwan, and 
South Korea. 
Griffith and Meilke (27) presented structural and institutional 
information, as well as some data, on five important regions (Canada, 
Japan, the E.G., the United States, and Brazil) within the world oilseed 
and products market. Their study provided valuable information about 
oilseed production, oilseed crushing, vegetable oil consumption, protein 
meal consumption, oilseed production support policies, trade policies, 
tariffs, and non-tariff barriers in each region as useful background for 
researchers to specify a quantitative model of the world oilseed market. 
The present study incorporates many of their insights on Japan and 
develops corresponding information on Taiwan and South Korea. 
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Coyle (13) studied the Japanese livestock economy and feed 
situation. According to that study, Japan has accounted for more than 
one-fifth of U.S. soybean exports over the past decade. From the other 
point of view, the United States supplied more than 90 percent of 
Japan's soybean imports. Because more than 80 percent of Japanese 
soybean consumption was used as feed, Coyle predicted that future 
soybean imports would depend upon what happened to Japan's livestock 
sector. Therefore, Coyle's study underlined the importance of 
integrating the livestock sector into the soybean sector while modeling 
soybean import demand. The study also pointed out that the future shape 
of Japan's feed-livestock economy would depend on the changing role of 
livestock products and fish in the Japanese diet, government trade and 
farm policy and its effect on the growth and development of the 
livestock sector, the ability of Japan's fishery industry to adjust to 
limited access to foreign fishing grounds, and the availability of 
feedstuffs both imported and domestically produced. Coyle's information 
will be adopted in the present study to assist model development and 
analysis. 
Sillers (49) presented information and analysis on the prospects 
for U.S. agricultural exports to Taiwan. The study surveyed the basic 
factors underlying agricultural supply and demand in Taiwan and provided 
long-run projections of Taiwan's food and agricultural imports. The 
study projected that imports of soybeans would expand at an average of 4 
percent during the 1980s, with the United States maintaining a share 
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close to 100 percent. Sillers' study did not specify the soybean model 
used to make such projections. The present study will exploit the 
valuable information provided by Sillers' study to develop an 
econometric model of the soybean sector in Taiwan to analyze possible 
effects of economic growth and domestic policy changes upon soybean 
import demgad. 
In addition to the descriptive studies mentioned above, various 
other studies have sought to model the soybean sector. Most of the 
studies concentrated on the export demand facing the two major soybean 
exporters, the U.S. and Brazil, and/or on the import demand for major 
soybean importers, such as the EC and Japan. Although Taiwan and South 
Korea are the most dynamic growth markets for U.S. soybeans in Asia, 
they are usually ignored and put into a regional aggregate sector. -
Moreover, despite the close relationship among soybeans, soybean meal, 
soybean oil, and livestock production, models in some studies focused on 
only part of the soybean sector and/or livestock sectors. 
Bredahl, Meyers, Hacklander, and Bryne (4) developed an econometric 
model of U.S. export demands for soybeans and soybean meal to study the 
effects of exogenous changes in the foreign sector. The export 
equations in their aggregate model were expressed and estimated globally 
without regard to country or region of export destination. This 
approach limits the usefulness of the model for some purposes, since 
demand and supply conditions for soybean products and policy factors are 
not uniform throughout the world. Nevertheless, Bredahl's study showed 
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that U.S. soybean exports were responsive to own price, crushing value, 
and the value of the U.S. dollar relative to Special Drawing 
Rights(SDR); and that U.S. soymeal exports were responsive to own price, 
fishmeal price, and the relative value of the U.S. dollar. The present 
study will provide country-specific effects on U.S. exports of exogenous 
changes in Japan, Taiwan, and South Korea. 
Meyers and Hacklander's study (41) endogenized soybean crush 
demand, stock demand, soymeal and soyoil demands, soybean production, 
and aggregate export demands for soybeans and soymeal in a model of the 
U.S. soybean sector. The authors adopted ordinary least squares, rather 
than a simultaneous equation estimating technique, in estimating the 
behavioral equations. This approach causes bias in the estimated 
results (45). The present study seeks to overcome this deficiency by 
using a system estimating technique. 
Greenshields (25) studied the impact of exchange rate changes 
between the U.S. dollar and the Japanese yen during 1971-1973 upon the 
import values of soybean, wheat, corn, and sorghum. Import demands were 
derived using single equation estimates and assuming possible 
substitutes were exogenous. Ordinary least square regression techniques 
were used to estimate per capita imports. Greenshields concluded that 
changes in the exchange rate between the Japanese yen and the U.S. 
dollar had little effect on U.S. grain and soybean exports to Japan. 
The present study seeks to re-evaluate the impact upon soybean import 
demand over a longer period using a simultaneous model. 
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Wangworawut (65) studied the Japanese feed grain market with 
emphasis on the corn market. He developed a model to investigate 
factors that influence Japanese import demand for corn, sorghum, 
soybeans, and soybean meal. The model was classified into five blocks: 
import demand, commercial mixed-feed production, livestock products 
supply, livestock products demand, and sources of corn imports. The 
equations in the model were simultaneously related, and two-stage least 
squares was adopted as the estimating technique. Wangworawut concluded 
that national income, commercial mixed-feed price, and import price had 
significant effects on Japanese import demands, but that the quantity of 
rice used in feed did not significantly affect feed grain imports. The 
variables strongly affecting the dependent variables in the livestock 
supply block were livestock inventories and livestock prices. The 
direct price effect and income effect strongly influenced the quantity 
of livestock demand. Although Wangworawut touched upon soybean markets, 
he concentrated on the com market. The present study will emphasize 
the soybean market and will integrate the livestock sector into the 
soybean sector. 
Chan and Liu (9) analyzed the Taiwan soybean market through a 
simultaneous model. Before their study, the Taiwan soybean market had 
been studied in a few articles using simple regression analysis. These 
studies failed to analyze the markets for soybean meal, soybean oil, and 
soybeans in an integrated manner. Chan and Liu studied the whole 
soybean sector and employed two-stage least squares to estimate a 
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simultaneous system. Their study focused on the years from 1953 to 
1975. Nine behavioral equations and three identities comprised the 
model. Soybean crush demand, soybean food demand, and soybean excess 
demand for 1976-1985 were forecasted based on the estimated equations 
and expected predetermined variable values, under the assumption of 
constant growth rates. The study did not integrate the livestock market 
intd the model, and there was no price linkage equation to join the 
world market price to the domestic price. Soymeal stock was considered 
as a function of soyoil price and soyoil stock, and soyoil stock was 
expressed as a function of soyoil price and soyoil production. This 
formulation implies that soybean oil played a more important role than 
did soybean meal in the soybean economy during the period of study. 
However, the situation in Taiwan has changed in the intervening years. 
The expansion of the soybean market in Taiwan recently is more likely to 
be soymeal-pulled than soyoil-pulled, because of the rapidly growing 
livestock sector. The present study allows for tests of both 
possibilities. 
Chen (10) constructed an econometric model of the Taiwan soybean 
sector which overcame most of the shortages in Chan-Liu's study. The 
thirteen-equation recursive system comprised a soybean crush demand 
equation, a soybean food demand equation, a soymeal demand equation, a 
soyoil demand equation, a livestock demand equation, price linkages, and 
market clearing equations. The model was estimated by three econometric 
techniques: ordinary least squares, seemingly unrelated regressions 
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(SUR), and three-stage least squares. These methods gave analogous 
estimation results in Chen's study, suggesting that estimations through 
seemingly unrelated regressions and three-stage least squares in a 
recursive model, especially one with a small sample size, will obtain 
similar results. Chen then used the model estimated with seemingly 
unrelated regressions to conduct simulation analyses to evaluate the 
impacts of selected economic and policy factors upon the market. Chen's 
study found that; (1) income and dummy variable representing the 
relaxation of import barriers since 1966 were importent explanatory 
variables of soybean food demand, (2) soybean crush demand appeared to 
be sensitive to the number of high protein animal units and the crushing 
profit margin, (3) the major determinants of the rapidly increasing 
demand for soybean meal were the number of high protein animal units, 
the livestock price index, the dummy variable, and the soymeal price, 
(4) real income and its own price were the major explanatory variables 
for the livestock demand, and (5) soyoil demand was sensitive to income 
and crush quantity. Domestic soybean production was regarded as an 
exogenous variable in Chen's study. In the present study, by contrast, 
soybean production will be endogenized in order to measure the effects 
of domestic agricultural price policy upon domestic soybean production 
and soybean import demand. 
Williams (68) developed a world oilseed model which featured a 
statistical presentation of the economic structure of the oilseed 
markets in Japan and seven other regions: the U.S., Brazil, the B.C., 
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Canada, Asia-Oceania, and the rest of the world. The study included six 
oilseeds (soybeans, peanuts, cottonseed, copra, palm fruits, and 
rapeseeds) and their derivatives (meal and oil) with most emphasis on 
soybeans and soybean products. Â very large (377 equations) econometric 
model of the world market was constructed. Estimates of the 
coefficients in the regional behavioral equations were obtained through 
a two-stage least squares procedure using 1960-78 annual data. The 
regional models were connected through price linkages and market 
clearing equations to comprise the world model. Simulations were 
employed to study some hypothetical policy effects upon the oilseed 
markets. Williams concluded that: (1) the removal of Brazilian domestic 
and trade policies upon soybeans and products had significant effects in 
the Brazilian market, (2) Brazil's policies achieved their objectives of 
increasing domestic soybean crush and increasing soymeal and soyoil 
exports, (3) an imposition of a 20 percent import tariff on soybeans and 
soymeal by the E.G. beginning in 1967 had a relatively small impact on 
the world market, and (4) an assumed U.S. soybean export embargo in 
1974/75 would adversely affect the U.S. share of world soybean markets 
in following years. In Williams* study, Taiwan and South Korea were 
categorized into the "Asia-Oceania" region. The present study will 
investigate not only Japan but also Taiwan and Korea, two of the most 
high-potential U.S. soybean markets in East Asia. 
Two years after William's study, Huyser (35) constructed a world 
soybean and soymeal model which evaluated the effects of domestic and 
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trade policies for key regions of the world. The model contained ten 
regions: the U.S., Brazil, Argentina, the E.G., Japan, Spain, Eastern 
European countries, the USSR, mainland China and the rest of the world, 
where the USSR and mainland China were exogenous and the rest of the 
world was treated as a residual market to balance the level of 
international trade. The 76-equation model was solved simultaneously 
using a nonlinear two-stage least squares estimation method for data 
from 1965-80. Ten principal component estimators, calculated from all 
exogenous variables, were used as instrumental variables in the first 
stage because the number of exogenous variables for exceeded the number 
of observations. Validation tests of the estimated model were performed 
by running a simulation of the model over the study period, given the 
first year of data. The simulation results were then compared with the 
actual data using such statistical measures of the model's fitting 
ability as the residual mean squared error, the residual mean squared . 
percentage error, and Theil's forecast statistics. The model's 
stability was measured by its response to a one-period exogenous shock, 
a hypothetical decrease of the U.S. soybean yield in 1975. As the 
fluctuation response to the shock decreased as time passed, and the 
simulation estimates adjusted back toward the initial equilibrium, 
Huyser concluded that her model was stable. Finally, ten dynamic 
simulations were imposed on the estimated model to evaluate the impacts 
of policy changes upon soybean and soymeal markets. Huyser assumed that 
soyoil played a relative minor role in the soybean market, and thus kept 
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soyoil exogenous. The present study, by contrast, is designed to 
explore the entire soybean sector, which includes the soybean, soymeal, 
and soyoil markets; therefore, the soyoil market will be endogenized. 
In addition, because soybean demand for food uses is relatively more 
significant in the Asian economies compared with other areas in the 
world, soybean food demand per capita will be endogenized to'link it 
with economic growth factors. 
Objectives 
In view of the strengths and weaknesses of the previous studies 
that have been noted, the general objective of this study is to develop 
a quantitative description of the soybean economy in Japan, Taiwan, and 
South Korea and to evaluate the effects of economic growth and policy 
intervention on the import demand for soybeans in these economies. 
The specific objectives are to: 
1. Give a comprehensive description of the important 
determinants of soybean import demand by Taiwan, Japan, and 
South Korea. These include general economic and agricultural 
conditions; domestic soybean production; demand for soybean 
meal, soybean oil, and whole bean; and trade and agricultural 
policies. 
2. Construct conceptual models of the Taiwan, Japan, and South 
Korea soybean sectors. 
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Estimate empirical models of the soybean sector in the three 
economies. 
(a) Measure the significance, and direction, of the 
factors determining soybean import demand in the three 
economies. 
(b) Compare the relative importance of the same factors 
in determining soybean demand in three different economies. 
Evaluate the following propositions; 
(a) The relative impact of different factors differs 
widely from one East Asian economy to the next. (For 
example, the' income elasticity for soyoil demand in a less 
developed economy is expected to be higher than that in a 
more developed economy.) 
(b) Growth factors, such as population and income, are 
more important determinants of soybean import demand than 
policy factors, such as soybean support price, meat import 
controls, etc. (Rationale: population growth and per capita 
income growth stimulate demand for soybeans and products, 
while agricultural policies or trade policies have only 
limited effects, mainly on stimulating domestic production.) 
(c) Within growth factors, income growth is more 
important than population growth. (Rationale: income growth 
has affected soybean imports in two important ways. First, 
it has stimulated consumer demand for pork, beef, poultry. 
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egg, and other sources of animal protein. This has led in 
turn to rapid growth in the demand for soybeans, most of 
which must be imported. Second, rising wages in the 
industrial sector have pulled up farm wages as well, and have 
led to a steady outflow of labor from the agricultural 
sector. These trends have contributed to the decline in 
domestic production of soybeans. On the other hand, 
population growth rates have been declining in these three 
economies recently.) 
5. Evaluate the impacts of hypothetical policy intervention and 
economic growth upon soybean markets in the three economies. 
The shocks to be examined include changes in: real income per 
capita, population, soybean support price, livestock net 
import (export), crushing margin, and exchange rate, 
6. Draw inferences regarding the impacts of likely trends in 
growth and policy factors upon soybean imports by the three 
economies. 
7. Project future soybean import demand in these economies. 
Organization 
This study contains six chapters. The initial chapter has 
presented au overview of the study, the problems to be addressed, a 
review of relevant previous studies, and the objectives of the present 
research. 
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Chapter II provides a comprehensive description of soybean markets 
in Taiwan, Japan, and South Korea and the factors affecting the imports 
of soybeans and their products. 
Â general conceptual model for soybean markets in the three 
economies is constructed in Chapter III from the information provided in 
Chapter II. Techniques of model estimation and validation tests are 
also discussed. 
Chapter IV treats the estimation of the model and validation tests 
of the estimated model for each of the three soybean markets. The 
chapter also gives a comparison of the relative importance of the 
various growth and policy factors in determining soybean import demand 
in each of the three economies. 
Chapter V analyzes the impacts of economic growth and policy 
intervention upon the soybean markets. The impacts are evaluated 
through dynamic simulation analysis using the estimated models described 
in Chapter IV and their base simulation results. Hypothetical changes 
in policies and economic factors of interest are introduced to perform 
dynamic simulations, and a comparison of the simulation results with the 
base simulation results shows the impact of these changes. Propositions 
described in Chapter I are also evaluated according to the simulation 
results. Moreover, future soybean import demand by the year 2000 in 
these three economies is projected under the assumption that exogenous 
variables will change in the near future following their historical 
trends. 
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In the final chapter, a summary and conclusions of the research and 
suggestions for further research are presented. 
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CHAPTER II. DESCRIPTION OF THE SOYBEAN MARKETS 
The specification of quantitative models of regional markets 
requires a thorough understanding of the structural and institutional 
factors influencing behavior in these markets. In order to gain such an 
understanding of the soybean markets in Japan, Taiwan, and South Korea, 
this chapter presents a comprehensive description of the general 
economic and agricultural situations, the supply and demand conditions 
of soybeans and soybean products, and the trade and agricultural 
policies in these three economies. 
Japan 
General economic and agricultural conditions 
General economy Japan's gross national product has been the 
world's third largest (after the United States and the Soviet Union) 
since 1963. During the period 1955-70, Japan achieved an annual growth 
rate, in real terms, of 10.2 percent. However, in the 1970s the annual 
growth rate fell considerably, to a mere 4.8 percent (Table 2.1). For a 
densely populated nation depending heavily on imports for raw material 
and for an economy critically disrupted by World War II, the achievement 
is remarkable. Economic success was facilitated by numerous factors: 
the literate, industrious, and.disciplined human resource, a productive 
agriculture, a strong government support for Industrial investment, 
efficient large-scale enterprises, the willingness to Import foreign 
technologies and to Innovate, and the expansion of world markets (7). 
Table 2.1. Population and income growth In Japan (52) 
Population Gross National Product 
At Current Prices At Constant Price of 1975 
Number Growth Amount Growth Amount Growth 
Rate Rate Rate 
(million) (%) (billion ¥) (%) (billion ¥•) (%) 
1960 93.2 0.6 12,817 21.1 38,605 15.6 
1961 94.9 1.8 15,155 18.2 43,674 13.1 
1962 95.8 0.9 17,349 14.5 46,763 7.1 
1963 96.8 l.O 19,904 14.7 49,512 5.9 
1964 97.8 1.0 22,753 14.3 54,564 10.2 
1963 98.9 l.l 25,430 11.8 57,146 4.7 
1966 99.8 0.9 29,341 15.4 62,694 9.7 
1967 J 00.8 1.0 34,908 19.0 71,827 14.6 
1968 ]02.0 1.2 41,489 18.9 81,033 12.8 
1969 103.2 1.2 47,969 15.6 88,996 9.8 
1970 J 04,3 1.1 57,170 19.2 98,569 10.8 
1971 105.6 1.2 65,630 14.8 106,715 8.3 
1972 107.0 1.3 74,364 13.3 115,293 8.0 
1973 108.3 1.2 91,523 23.1 127,292 10.4 
1974 109.7 1.3 108,705 18.8 121,594 -4.5 
1975 111.5 1.6 120,362 10.7 120,362 -1.0 
1976 112,8 1.2 135,769 12.8 124,217 3.2 
1977 113.9 1.0 148,498 9.4 125,739 1.2 
1978 ] 14.9 0.9 163,559 10.1 133,409 6.1 
1979 115.9 0.9 175,684 7.4 138,334 3.7 
1980 1 16.8 0.8 190,767 8.6 139,043 0.5 
1981 117.7 0.8 201,165 5.5 139,504 0.3 
1982 118.7 0.9 209,813 4.3 142,053 1.8 
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Per Capita Gross National Product 
At Current Price At Constant Price of 1975 
Amount Growth Amount Growth 
Rate Rate 
(1,000 %) (%) (1,000 ¥) (%) 
137.5 20.5 414.2 15.0 
159.7 16.4 460.2 11.3 
181.1 13.6 488.1 6.2 
205.6 13.7 511.4 4.9 
232.6 13.3 557.8 9.2 
257.1 10.7 577.8 3.6 
294.0 14.5 628.2 8.8 
346.3 18.0 712.6 13.6 
406.8 17.7 794.5 11.6 
464.8 14.4 862.3 8.6 
548.1 18.1 945.0 9.7 
621.5 13.6 1010.6 7.1 
695.0 12.0 1077.5 6.7 
845.1 21.9 1175.4 9.2 
990.9 17.5 1108.4 -5.8 
1079.5 9.1 1079.5 -2.6 
1203.6 11.6 1101.2 2.0 
1303.8 8.4 1104.0 0.2 
1423.5 9.2 1161.1 5.2 
1515.8 6.5 1193.5 2.8 
1633.3 7.8 1190.5 -0.3 
1709.1 4.7 1185.2 -0.5 
1767.6 3.4 1196.8 0.9 
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In 1983, the gross national product was US$ 1.1 trillion (US$ 9,500 
per capita). The nation's industrial activities (including 
manufacturing, mining, construction, and utilities) contributed about 40 
percent of its 6NP and employed 35 percent of the work force. The 
structure of industry altered significantly in the 1970s. Industries 
that intensively used raw materials and energy (pulp and paper, 
petroleum and coal products, nonmetallic minerals, and basic metals) 
suffered slow output growth. Labor-intensive industries (textiles, food 
processing, metal products, general machinery, and light manufactures) 
experienced reduced growth and less value-added productivity. However, 
technology-intensive i Castries (electrical machinery, transportation 
equipment, chemicals, and precision machinery) enhanced their 
productivity and increased their rates of growth. 
Domestic trade and other services (including communication and 
transportation, finance and insurance, and real estate) accounted for 
about 50 percent of gross national income in 1983. Wholesale and retail 
trade was dominant, but advertising, data processing, and 
restaurateuring were growing most rapidly. 
International trade is the lifeblood of Japan's economy. For a 
country with abundant people (118.7 million persons in 1982) but scarce 
natural resources (in 1979 imports represented 87 percent of raw energy; 
69 percent of wood, lumber, and zinc; over 90 percent of iron ore, tin, 
and copper; and all of aluminum and nickel), the international economy 
offers many sources of supply and markets not available domestically. 
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Japan is the third largest trading nation after the United States and 
the Federal Republic of Germany. However, as a percentage of GNP, Japan 
exports less than other major trading countries of the world. In 1980, 
for example, it exported 15 percent of its GNP compared with 30 percent 
for Canada, 28 percent for West Germany and Britain, 20 percent for 
France, and 18 percent for Australia. Therefore, Japan is less 
dependent on foreign markets than many other industrialized countries. 
However, international export markets for specific industries in Japan 
are extremely important. Exports account for about half of total 
production by the automobile, machine tool, and television receiver 
industries, and about three-fourths of production of cameras and 
watches. 
Japan is highly dependent on international trads not only to 
support its export-oriented industries but also to supply critical raw 
materials. Japan imports about half of its caloric intake of food and 
about 30 percent of its total food value. It also depends on imports 
for nearly all of its crude petroleum, iron ore, lead ore, copper ore, 
bauxite, wool, and cotton. Such dependence on imports of food and 
critical raw materials has been a major concern to policymakers. 
In terms of the balance on current account, Japan began to register 
surpluses from 1965 and has generally remained in the black, with the 
exception of 1967 and the years following the two oil crises of 1973 and 
1979. 
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The structure of Japan's International trade has given rise to 
international trade friction. The problem has been that Japan's 
economic well-being rests partly on its ability to import food, energy, 
and raw materials and export finished goods. In most cases the 
countries that are major customers of Japan's exports do not provide the 
energy and raw materials needed by Japan to bring bilateral trade into 
balance; the oil-exporting countries, on the other hand, continued to 
run large trade surpluses with Japan. 
The United States is Japan's largest trading partner, taking about 
one-quarter of its exports and providing about one-fifth of its imports. 
The United States is Japan's major supplier of agricultural products. 
In 1983, for example, Japan's total imports of agricultural products was 
US$ 16.8 billion, of which the U.S. supplied 41 percent. The United 
States is also the largest supplier of raw materials and the major 
source of soybeans, com, and wheat. In recent years, the trade balance 
between Japan and the United States has run heavily in favor of Japan. 
In 1983, Japan's trade surplus reached an unprecedented $18.14 billion 
with the United States. 
Agriculture The mountainous Islands of the Japanese archipelago 
form a convex crescent off the eastern coast of Asia. The country 
consists of four principal islands -- Hokkaido, Kyushu, Honshu, Shikoku 
— and over 3,000 small adjacent islands and islets. The archipelago 
covers approximately 377,000 square kilometers and measures nearly 3,800 
kilometers from north to south. 
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Japan's dependence on foreign agricultural products stems mainly 
from the mountainous topography which limits its agricultural 
production. Plains and basins scattered throughout the country make up 
only 25 percent of the total land area. Only about 5.5 million hectares 
are arable, of which 3 million hectares are paddy fields and 2.5 million 
hectares are upland fields. 
Supporting a 1982 population of 118.7 million persons, mountainous 
Japan was the most densely populated of the world's leading industrial 
nations. Three-quarters of the population lives in urban areas, 
particularly on the eastern and southern coast between Tokyo and Osaka. 
In 1983, there were 4.5 million farm households, and the farm household 
population was 20.8 million. About 70 percent of the total farm 
households owned less than one hectare of farm land. The majority of 
farm households (87 percent in 1983) farm part-time, and the majority of 
the part-time farms (81 percent in 1983) earn their main income from 
off-farm sources (42). 
As a highly developed industrial country, Japan's agriculture 
contributes only a minor proportion of total national output. In 1983, 
for example, agriculture, forestry, and fisheries generated only 4.3 
percent of Japan's gross national product. Within the gross 
agricultural output, crops account for about 70 percent, and livestock 
account for about 30 percent (42). 
Rice is the predominant crop produced in the country, contributing 
about 45 percent of the nation's total crop output. Planting tradition. 
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price supports, rising productivity, and declining per capita rice 
consumption resulted in large rice stockpiles in the 1970s and early 
1980s. In 1971 and 1979, the Japanese government implemented rice 
disposal programs designed to reduce rice surpluses through subsidies 
for exports, animal feeding, and industrial use. In addition, the 
government introduced a paddy field diversion program in 1980 to 
encourage farmers to switch rice production to alternative crops such as 
soybeans, wheat, and feed grains. As a result, Japan's 5.9-million-ton 
rice surplus as of 1979 fell substantially to only 0.17 million tons by 
1984. The surplus rice disposal program ended in March 1984 (63). To 
rebuild stocks for food security, the government has implemented a new 
rice production plan (which will be discussed in detail later). 
In terms of planted area, forage, vegetables, fruits, wheat, 
barley, and pulses are the other major crops produced in Japan. In 
1982, Japan produced 30 percent of its domestic demand for cereals, 98 
percent of the vegetables, 79 percent of the fruits, 80 percent of the 
meat, 85 percent of the dairy products, and less than 5 percent of the 
soybeans (42). In 1983, Japan's total imports of agricultural products 
reached $16.8 billion. Wheat, com, soybeans, sorghum, sugar, coffee 
beans, cotton, beef and pork were the major imports. Japanese exports 
of agricultural products totaled $1.1 billion in 1983. Rice, fruits, 
and vegetables were the major exports. 
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Soybean supply and demand 
Soybean production in Japan is relatively small in relation to 
domestic requirements. In 1982, for example, only 226,000 tons of 
soybeans was produced domestically, accounting for about 5 percent of 
total consumption. The area planted to soybeans declined from 339,000 
ha. in 1960 to only 79,300 ha, in 1977 but increased to 147,100 ha. in 
1982. Despite a slight increase in yields, soybean production decreased 
from 426,000 tons in 1960 to 111,000 tons in 1977 and then increased to 
226,000 tons in 1982 (Table 2.2). In comparison to other major 
oilseeds, however, soybeans have always been the dominant oilseed 
produced in Japan. 
Soybean food products are important in the Japanese diet, as in the 
Chinese diet. About 15 percent of the total soybean demand is consumed 
for food. Per capita food consumption of soybeans grew at a moderate 
rate in the 1960s, but appears to have remained relatively static since. 
Crushing demand for soybeans accounts for more than 80 percent of 
the total soybean demand, and has increased rapidly since 1960. For 
example, it rose from 1.1 million metric tons in 1961 to 2.5 million 
tons in 1970, and to a record 3.95 million tons in 1983 (Table 2.3). 
Strong demand for soymeal from the feed sector as well as growing demand 
for edible vegetable oils have been the major factors driving these 
rapid increases. 
Consumption of soybean oil in Japan rose from 170,000 tons in 1961 
to 426,000 tons in 1970, and to about 700,000 tons in 1983 (Table 2.3). 
Table 2.2. Japnnese soybean production and distribution (42; 60) 
Market Total 
HarveBt Beginning year supply 
a run Yield Production stocks imports distribution 
Year 000 HA KG/HA 000 MT 000 MT 000 MT 000 MT 
1960 307 1,362 418 98 1,128 1,644 
1961 287 1,348 387 108 1,158 1,653 
1962 266 1,263 336 102 1,293 1,731 
1963 2.13 1,365 318 122 1,544 1,984 
1964 217 1,106 240 178 1,607 2,025 
1965 184 1,250 230 131 1,847 2,208 
1966 169 1,178 199 219 2,168 2,586 
1967 141 1,348 190 278 2,170 2,638 
1963 122 1,377 168 256 2,420 2,844 
1969 103 1,320 136 250 2,591 2,977 
1970 96 1,313 126 178 3,244 3,548 
1971 100 1,220 122 253 3,212 3,587 
1972 89 1,427 127 251 3,396 3,774 
1973 88 1,341 118 278 3,635 4,031 
1974 93 1,430 133 401 3,244 3,778 
1975 87 1,448 126 220 3,334 3,680 
1976 83 1,325 110 248 3,554 3,912 
1977 79 1,405 111 360 3,602 4,073 
1978 127 1,496 190 339 4,260 4,789 
1979 130 1,470 192 599 4,132 4,923 
1980 142 1,220 174 568 4,250 4,992 
1981 149 1,420 212 540 4,300 5,052 
1982 147 1,540 226 524 4,331 5,081 
0 MT 
108 
102 
122 
178 
131 
219 
278 
256 
250 
178 
253 
251 
278 
401 
220 
248 
360 
339 
599 
568 
540 
524 
531 
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Feed Total 
Food seed domestic 
Crush use waste use 
000 MT 000 MT 000 MT 000 MT 
1,070 380 66 1,536 
1,100 390 61 1,551 
1,110 430 69 1,609 
1,250 480 76 1,806 
1,324 500 70 1,894 
1,460 519 10 1,989 
1,577 595 132 2,304 
1,626 642 113 2,381 
1,803 679 112 2,594 
2,144 635 20 2,799 
2,505 709 81 3,295 
2,521 726 89 3,336 
2,636 758 102 3,496 
2,739 796 95 3,630 
2,720 726 112 3,558 
2,620 716 96 3,432 
2,701 730 121 3,552 
2,878 745 111 3,734 
3,296 753 141 4,190 
3,398 776 181 4,353 
3,500 790 162 4,452 
3,538 800 185 4,528 
3,777 666 107 4,550 
Table 2.3. .Jnpanese soybean oil production and distribution (42; 60) 
Market Total 
Product Beginning year supply 
Criisli Yield Production stocks imports distribution 
Year 000 MT % 000 MT 000 MT 000 MT 000 MT 
1960 1,070 17.00 182 10 — 192 
1961 1,100 17.00 187 10 - 197 
1962 1,110 17.00 194 10 - 204 
1963 1,250 17.00 213 10 - 223 
1964 1,324 17.00 225 10 - 235 
1965 1,460 16.57 242 11 4 257 
1966 1,577 17.62 278 10 1 289 
1967 1,026 17.83 290 16 4 310 
1966 I, «03 17.69 319 13 2 334 
1969 2,144 16.65 357 3 1 361 
1970 2,505 17.68 443 15 4 462 
1971 2,521 17.81 449 22 2 473 
1972 2,636 18.01 475 26 - 501 
1973 2,739 17.63 483 25 6 514 
1974 2,720 18.12 493 20 20 533 
1975 2,620 17.48 458 20 14 492 
1976 2,701 17.95 485 47 12 544 
1977 2,878 18.48 532 30 - 562 
1978 3,296 18.14 598 14 - 612 
1979 3,398 18.27 621 17 - 638 
1980 3,500 17.70 618 26 - 644 
1981 3,538 17.90 635 11 29.4 675 
1982 3,777 17.20 649 28 37.6 715 
Market Total 
year domestic Ending 
exports use stocks 
000 MT 000 HT 000 MT 
20 162 10 
27 160 10 
8 186 10 
2 211 10 
4 221 11 
6 241 10 
5 268 16 
5 292 13 
7 324 3 
3 343 15 
14 426 22 
20 427 26 
4 472 25 
9 485 20 
3 510 20 
- 445 47 
2 512 30 
1 547 14 
1.4 594 17 
2.7 609 26 
17.4 616 11 
1.4 646 28 
2.7 697 15 
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Increases in population and per capita income as well as the changing 
consumption habit from lard to vegetable oils underlie the increasing 
demand for soyoil. Basically, Japan is self-sufficient in soybean oil. 
Except in the early '80s and the mid-'70s, the crushing industry in 
Japan not only supplied the domestic demand for soyoil, but also 
exported small amounts of soyoil annually. Soybean oil is the most 
popular vegetable oil consumed in Japan, and rapeseed oil is the next. 
More than 75 percent of soyoil is used in cooking or salad oils (27). 
As with soybean oil, the demand for soybean meal in Japan has 
increased rapidly in the past two decades. It rose from 0.8 million 
tons in 1961 to 2 million tons in 1971, and to 3.2 million tons in 1982 
(Table 2.4). Most soymeal is consumed in the feed sector. The increase 
in soybean meal consumption is mainly due to the rapid growth of the 
livestock industry. In spite of its efficient large-scale soybean 
crushing industry, Japan imports some soybean meal to meet its excess 
demand. Soymeal imports have increased their share of soymeal supply 
from less than 5 percent in the 1960s to nearly 10 percent in recent 
years. Imports are mostly from the United States and Brazil. 
As the large demand for soybeans far exceeds the scarce domestic 
production, Japan relies heavily upon soybean imports to meet the excess 
demand. Moreover, because of the rapid growth in total soybean demand, 
Japan has increasingly relied upon soybean imports. For instance, Japan 
imported 1.1 million tons of soybeans, 73 percent of its total demand, 
in 1960; imports reached 4.3 million tons, about 95 percent of its total 
demand, in 1982 (Table 2.2). 
Table 2.4. Japanese soybean meal production and distribution (42; 60) 
Market Total 
Product Beginning year supply 
Cnimli Yield Production stocks Imports distribution 
Year 000 NT % 000 MT 000 MX 000 MX 000 MT 
1960 1,070 73.15 783 20 1 804 
1961 1,100 73.15 805 20 56 881 
1962 1,110 73.15 834 50 16 900 
1963 1,250 73.15 914 45 2 961 
1964 1,324 73.15 969 30 13 1,012 
1965 1,460 73.15 1,068 20 46 1,134 
1966 1,577 75.71 1,194 43 7 1,244 
1967 1,626 73.86 1,201 50 2 1,253 
1968 l,H03 76.87 1,386 20 15 1,421 
1969 2,144 76.63 1,643 46 27 1,716 
1970 2,505 77.00 1,929 78 72 2,079 
1971 2,521 76.99 1,941 107 39 2,087 
1972 2,636 77.20 2,033 98 52 2,185 
1973 2,739 76.99 2,109 66 277 2,452 
1974 2,720 77.05 2,096 229 132 2,457 
1975 2,620 75.87 1,988 238 ' 18 2,244 
1976 2,701 76.82 2,075 105 193 2,373 
1977 2,878 77.31 2,225 123 314 2,662 
1978 3,296 77.12 2,542 122 340 3,004 
1979 3,198 77.83 2,645 187 283 3,115 
1980 3,500 77.85 2,725 174 250 3,149 
1981 3,538 77.85 2,754 175 300 3,200 
1982 3,777 77.85 2,940 175 300 3,240 
Market Total 
year domestic Ending 
exports use stocks 
000 MT 000 MT 000 MT 
784 20 
- 831 50 
- 855 45 
- 931 30 
- 992 20 
- 1,091 43 
3 1,191 50 
5 1,228 20 
7 1,368 46 
3 1,635 78 
14 1,958 107 
20 1,969 98 
4 2,115 66 
9 2,214 229 
3 2,216 238 
48 2,091 105 
2 2,248 123 
I 2,539 122 
1 2,816 187 
1 2,940 174 
- 2,974 175 
— 3,054 175 
- 3,240 175 
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Soybean imports originate primarily from the United States, 
supplemented by imports from the mainland China. While most 
domestically produced soybeans and imported Chinese soybeans (which have 
a low oil content) are used for food purposes, imported U.S. soybeans 
are mainly crushed for soyoil and soymeal (27). In 1983, the United 
States supplied 94 percent of Japan's total soybean imports, while 
mainland China supplied the remaining 6 percent. At present, there are 
no tariff or nontariff barriers to soybean imports in Japan (63). 
Livestock industry and feed demand for soybean meal 
Since World War II, the Japanese livestock industry has shown 
remarkable development, due mainly to the growing consumer demand for 
livestock product which was caused by increasing real per capita income 
and changing dietary habits. Per-capita meat consumption increased from 
5 kilograms per year in 1960 to 23.3 kg in 1982, while total meat 
production increased seven-fold from 0.385 million tons to 3.135 million 
tons over the same period (42). 
Livestock production in Japan has become increasingly important to 
the agricultural economy, rising from 15 percent of gross agricultural 
income in 1960 to 29 percent in 1982. Among livestock activities, hog, 
chicken, and dairy production are presently the biggest gross income 
earners, followed by egg and beef production (Table 2.5). 
Hog raising in Japan has been characterized by a trend toward 
larger and fewer operations. The average herd size increased from 4 
hogs in 1960-65 to 102 in 1983, while the number of operators declined 
Table 2.5. Livestock production in Japan (42; 64) 
Year Cattle Hog 
Ntimiier at Number Beef Number at Number 
Yewr-End Slaughtered Production Year-End Slaughtered 
(101)0 head) (1000 head) (1000 mt) (1000 head) (1000 head) 
1960 3198 833 142 2604 2837 
1961 3334 814 143 4033 3948 
1962 3482 844 • 146 3296 6245 
1963 3446 1082 186 3461 5386 
1964 3175 1286 224 8976 5700 
1965 2887 1168 216 5158 6787 
1966 2927 813 154 5975 9409 
1967 3155 753 159 5535 10,317 
1968 3458 806 176 5429 9542 
1969 3593 1154 236 6335 9180 
1970 3615 1299 278 6904 11,479 
1971 3568 1254 296 6985 12,984 
1972 3598 1210 317 7490 13,045 
1973 3650 841 246 8018 14,023 
1974 3644 1159 321 7684 15,694 
1975 3723 1270 353 7459 14,384 
1976 3875 1024 298 8132 14,279 
1977 4009 1198 358 8780 16,081 
1978 4150 1263 401 9491 17,448 
1979 4363 1229 400 9998 19,226 
1980 4385 1231 416 10,065 19,943 
1981 4485 1366 468 10,040 18,709 
1982 4590 1388 479 10,273 19,110 
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Chicken 
Pork Number at Chicken Egg 
Production Year-End Production Production 
(1000 mt) (million head) (1000 mt) (1000 mt) 
147 71 77 547 
206 90 100 728 
324 99 124 780 
279 121 146 852 
298 120 181 991 
407 115 210 1023 
565 126 248 1079 
603 131 300 1173 
590 157 344 1367 
588 170 420 1523 
734 172 500 1761 
843 164 567 1799 
885 164 651 1795 
971 161 709 1815 
1098 155 748 1793 
1040 157 758 1806 
1056 161 860 1861 
1169 166 948 1883 
1284 166 1064 1965 
1430 165 1161 1991 
1475 165 1196 2002 
1396 169 1223 2000 
1428 172 1286 2057 
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from 800,000 in 1960 to 100,500 in 1983. Pork production increased from 
0.147 million tons in 1960 to 1.43 million tons in 1983, expanding by 
nearly 10 percent per year. Advances in management and technology, as 
well as profitable conditions, have increased the litter size, raised 
the slaughter weight, reduced the fattening period, stimulated the use 
of formula feed, and improved the efficiency of feed conversion (13). 
Per capita pork consumption has also increased significantly, from 1.3 
kg in 1960 to 9.5 kg in 1982. Self-sufficiency has declined from 99 
percent in 1960-65 to 89 percent in 1983. Pork imports come mainly from 
the U.S., Taiwan, Canada, and Denmark. 
As noted above, with increased commercialization of pork 
production, the industry has become more reliant on formula feed. Use 
of formula feed has risen from an average of 282 kg per head in 1960-65 
to 677 kg in 1975-80. Soybean meal used in the formula feed for swine 
increased from 48,000 tons in 1963 to 847,000 tons in 1980 (13). 
Before World War II, Japan's supply of poultry meat came primarily 
from culled layers. Since the early 1960s, the broiler industry has 
grown rapidly. Domestic chicken production increased from 0.1 million 
tons in 1961 to 1.2 million tons in 1982, expanding by 12.7 percent per 
year. The average number of broilers per farm increased from 1,850 in 
1965-70 to more than 18,000 in 1983. Domestic broiler producers supply 
more than 90 percent of the country's consumption requirement. Imports 
of poultry meat come mainly from the United States, Thailand, and China. 
Soybean meal used in the formula feed for poultry increased from 0.3 
million tons in 1963 to 1.2 million tons in 1980 (13). 
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Egg production expanded rapidly in the 1960s, then slowed in the 
1970s in response to stable per capita consumption. Domestic egg 
production rose from 0.55 million tons in 1960 to 1.76 million tons in 
1970, and to 2.07 million tons in 1982, expanding by 12.4 percent per 
year during 1960-70 and only 1.35 percent per year during 1970-82. 
Annual per capita consumption of eggs increased from 4.9 kg in 1960 to 
14.8 kg in 1970, and has leveled off since. Self-sufficiency in egg 
production varied between 97 percent and 100 percent over the period. 
Dairy cows on farms totalled 2.1 million head in 1983, compared 
with 0.8 million head in 1960. Milk production increased from 1.9 
million tons in 1960 to 6.8 million tons in 1982. Self-sufficiency in 
dairy production is about 85 percent. Soybean meal used in formula feed 
for the dairy industry increased from 60,000 tons in 1963 to 258,000 
tons in 1980 (13). 
In the early years, beef came mainly from culled dairy and draft 
cattle (the native Wagyu). Not until after World War II were beef 
cattle raised specifically for eating in Japan. Beef production 
increased from 141,000 tons in 1960 to 490,000 tons in 1983, an average 
of 5.6 percent annual growth. About two-thirds of the beef production 
currently comes from dairy herd, either as fattened dairy steers or as 
older culled cows. Annual per capita beef consumption Increased from 
1.2 kg in 1960 to only 3.9 kg in 1982. Despite prices that have been 
three to four times the world level in recent years, the self-
sufficiency ratio slipped from an average of 96 percent in 1960-65 to 71 
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percent in 1982 (13). Efforts to expand domestic beef production in 
line with consumers' demand have been constrained by the nation's 
limited pasture lands and forage production. These limitations have 
caused most beef producers to rely on commercially 'purchased feed 
concentrates, most of which are imported. Soybean meal utilized in 
formula feed for beef cattle increased from 6,000 tons in 1964 to 
141,000 tons in 1980 (13). 
According to Coyle (13), annual per capita meat consumption is 
projected to reach 34 to 39 kg in 1990. Production of beef, pork, 
chicken, eggs, and milk in 1990 are projected to reach 0.6 million tons, 
2.8 million tons, 2.1 million tons, 2.7 million tons, and 10.5 million 
tons, respectively. These figures imply self-sufficiency rates of 47% 
for beef, 96% for pork, 97% for chicken, 99% for eggs, and 89% for 
dairy. Protein meal demand will increase to 7 million tons, an average 
5 percent annual growth since 1980. Much of the protein meal supplies 
will come from imported material, mainly soybeans. The extent to which 
Japan relies on imports of oilseeds or meals in the near future will 
depend upon relative conditions in the oil and meal markets. The 
derived demand for meal as a livestock feed is expected to increase more 
rapidly than that for oil as a food. Unless Japanese crushers can count 
on oil export markets, the expected imbalance in demand for meal and oil 
will make the crushers reluctant to expand their crushing capacity, and 
formula feed producers will become more dependent upon imports of 
protein meal. U.S. exports of soybeans to Japan could reach 5.7 million 
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to 6.2 million tons by 1990, assuming a 95-percent import share. U.S. 
exports of soybean meal to Japan could reach 515,000 to 630,000 tons by 
1990, assuming a 70-percent import share (13). 
Trade and agricultural policies affecting soybean sector 
Under Japan's Agricultural Price Stabilization Act, as enacted in 
1953, the government set guaranteed prices for soybeans and bought up 
excess supply to maintain the minimum price level. Imports of soybeans 
were also strictly controlled. In mid-1961, soybean imports were 
liberalized. For fear that soybean prices could fall and that the 
Agricultural Price Stabilization Act could be inadequate to support 
prices as the government no longer had full control of total supply, the 
Soybean and Rapeseed Subsidy Temporary Measures Act was adopted in late 
1961. This act aimed to protect producers' incomes by granting 
deficiency payments, the difference between guaranteed prices and 
producer prices, to producers who sold soybeans and rapeseed through 
nationwide agricultural cooperative and dealers' associations. The 
guaranteed prices were fixed by the government at levels existing before 
the soybean import liberalization, adjusted for production costs and 
consumer goods prices. The producer prices were based on CIF prices of 
imported beans, plus import duties and transportation costs (27). 
Rice, though declining in relative terms, maintains important 
position in agricultural production. Therefore, events in the rice 
market have major impacts upon overall agricultural performance. From 
1955 to 1970, the Japanese government contracted to buy certain amounts 
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of rice at guaranteed prices well above world market levels to encourage 
rice production. In the 1970s, Japan was burdened with large rice 
surpluses and was concerned with the problem of assuring food and feed 
self-sufficiency. This dilemma led the government to encourage 
diversification of rice production into import-substitute crops, 
including soybeans, through higher support prices for other priority 
crops and acreage incentive payments to those who diverted rice paddies 
to priority crops. In the intervening years, however, rice stocks have 
become very low. As a corrective device, a 1984-86 rice production plan 
has been enacted to rebuild rice stocks for food security. Planned 
targets include building rice stocks to 1.1-1.4 million tons by 1986, 
setting aside 0.6 million hectares each year, and producing 9.5-9.6 
million tons of food-use rice annually. Plans to increase current low 
rice stocks and reduce cash incentives for diversion could result in 
less paddy being diverted to other crops, with lower production and 
higher imports of soybeans, wheat, barley, and forages (63). 
Before 1960, Japan used various methods to control agricultural 
imports -- import quotas, import licences, prior import deposits, 
tariffs, etc. However, growing international criticism of 
protectionism, as well as a rising domestic consciousness concerning 
trade liberalization, led to the enactment of the Master Plan for 
Liberalizing Foreign Trade and Exchange in 1960. Under the plan, import 
items were liberalized gradually. 
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Soybeans were one of the first agricultural products subject to 
early liberalization since July 1961. However, rapeseed, peanuts, 
rapemeal and soymeal, and all edible vegetable oils were still under 
import quotas. In April 1971, quotas on rapeseed, rapemeal and soymeal, 
peanuts for oil, and rape, soy, safflower, com, and cottonseed oils 
were all removed from the controlled list (27). 
Before the general trade liberalization in 1961, tariffs on 
agricultural products were moderate. After the liberalization, the 
government altered its tariff policies, with most tariffs revised upward 
to ease the adjustment to liberalization. As a result of the Kennedy 
Round Agreement, most tariffs were reduced beginning in 1968. Soybean 
tariffs, for example, were reduced from 6.1 yen/kg to 2.4 yen/kg in 
1971. As a part of the government's plan to reduce surpluses in the 
balance of payments, tariffs for soybeans, soymeal, and rapeseed were 
suspended in April 1972 (27). At present, imports of soybeans and 
soymeal are not subject to a tariff. 
Although soybean imports in Japan are less restricted directly, 
they are affected indirectly by protectionist livestock policies. The 
Japanese government has had a major role in shaping the country's 
livestock industry through protective policies implemented since the 
passage of the Basic Agricultural Law in 1961. The Law for Price 
Stabilization of Livestock Products, also enacted in 1961 in line with 
the Basic Law, created the policy environment for livestock producers. 
The Livestock Industry Promotion Corporation (LIPC), set up to stabilize 
prices for livestock products in general, implements these policies. 
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To keep producer prices of livestock products at a level that 
assures a reasonable return, the Japanese government has administered 
prices through import controls and stock adjustments. In addition, the 
government has implemented programs to stabilize the prices of important 
inputs, such as feed and feeder animals. Beef imports in Japan are 
subject to quota restrictions. The LIFC and private traders share the 
import quota. The LIPC controls about 90 percent of the quota. The 
size of the quota was adjusted by the government on a semiannual basis 
with the goal of stabilizing beef prices on the Japanese market. By 
1983, a 25-percent ad valorem tariff was imposed upon all imported beef. 
Â price stabilization scheme for beef was instituted in May 1975, giving 
the LIPC authority to maintain wholesale prices of beef at predetermined 
levels. New paragraph in the pork sector, wholesale floor and ceiling 
prices are set by the government annually; the LIPC buys domestic pork 
at the floor price and sell stocks at the ceiling price to stabilize 
domestic pork prices. Since October 1971, pork imports have been 
controlled with a variable levy system. Pork imports are subject to the 
larger of a duty or a levy equal to the difference between the GIF 
import price and the standard import price set by the government. The 
tariff on pork will be reduced from 10 to 5 percent by 1987 as a result 
of the Tokyo round of multilateral trade negotiations. The poultry 
sector is less interfered in by the government, compared with the beef 
sector and the pork sector. From time to time, the government has used 
"administrative guidance" to influence production and trade decisions 
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that might affect broiler prices. Poultry imports are affected to some 
extent by tariffs. The tariff on chicken legs will be reduced from 20 
to 10 percent by 1987 (13). 
Taiwan 
General economic and agricultural conditions 
General economy Since the early 1960s, Taiwan has experienced 
extraordinarily rapid economic growth. The average annual growth rate 
of real national income between 1963 and 1983 was 9.3 percent, while per 
capita real income grew at an average annual rate of 6.9 percent (Table 
2.6). By 1984, per capita GNP reached the level of US$ 3,067 (12). 
This growth record is all the more remarkable in that Taiwan is a small, 
densely populated island (a land area of 36,000 square kilometers with a 
population near 19 million) with few natural resources. According to 
Sillers (49), much of the credit for Taiwan's economic success is due to 
its "export-led" growth strategy, under which income generated through 
exports of labor-intensive light manufactures has been translated (via 
high domestic savings rates) into capital investment and expended 
capacity to produce further exports. 
The benefits of economic growth in Taiwan have been distributed in 
a relatively equalitarian manner compared with many other developing 
countries (39). Several factors help to account for the favorable 
distribution: the land reformation in the 1950s that transferred much 
of the island's agricultural land from large landowners to tenant 
Table 2.6. Population and Income growth In Taiwan (12) 
Population Gross National Product 
At Current Prices 
Number Index Growth 
Rate 
. Amount Index Growth 
Rate 
(million) (1960-100) (%) (NT billion $) (1960-100) (%) 
1960 10.79 100.0 3.5 62.14 100.0 21.0 
1961 il. 15 103.3 3.3 69.59 112.0 12.0 
1962 11.51 106.7 3.3 76.65 123.3 10.1 
1963 11.H8 110.1 3.2 86.71 139.5 13.1 
1964 12.26 113.6 3.1 101.49 163.3 17.0 
1965 12.63 117.0 3.0 111.89 180.1 10.3 
1966 12.99 120.4 2.9 125.34 201.7 12.0 
1967 13.30 123.3 2.3 144.84 233.1 15.6 
1968 13.65 126.5 2.7 168.69 271.5 16.5 
1969 14.3?' 132.8 5.0 195.69 314.9 16.0 
1970 14.68 136.0 2.4 225.28 362.5 15.1 
1971 15.00 139.0 2.2 262.12 421.8 16.4 
1972 15.29 141.7 2.0 314.37 505.9 19.9 
1973 15.57 144.3 1.8 407.42 655.6 29.6 
1974 15.85 146.9 1.8 544.85 876.8 33.7 
1975 16.15 149.7 1.9 581.15 935.2 6.7 
1976 16.51 153.0 2.2 696.10 1120.2 19.8 
1977 16.81 155.8 1.8 811.82 Î306.4 16.6 
1978 17.14 158.8 1.9 967.94 1557.7 19.2 
1979 17.48 162.0 2.0 1164.47 1873.9 20.3 
1980 17.81 165.0 1.9 1440.78 2318.6 23.7 
1981 ia.i4 168.1 1.9 1694.48 2726.9 17.6 
1982 18.46 171.1 1.8 1828.27 2942.2 7.9 
1983 18.73 173.6 1.5 1994.35 3209.4 9.1 
S^lncc 1969, Including servicemen. 
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Gross National Product Per Capita Gross National Product 
At Constant Price of 1976 At Constant Price of 1976 
Amount Index Growth Amount Index Growth 
Rate Rate 
(NT billion $) (1960-100) (%) (NT thousand $) (1960=100) (%) 
160.98 100.0 6.5 14.43 100.0 3.1 
171.97 106.8 6.8 14.94 103.5 3.5 
185.47 115.1 7.8 15.64 108.4 4.7 
202.85 126.0 9.4 16.61 115.1 6.2 
227.82 141.6 12.3 18.12 125.5 9.1 
252.91 157.1 11.0 19.56 135.6 8.0 
275.69 171.3 9.0 20.75 143.8 6.1 
304.80 189.6 10.6 22.38 155.1 7.8 
332.44 206.9 9.1 23.84 165.2 6,5 
362.37 225.5 9.0 25.40 176.0 6.6 
403.21 250.6 11.3 27.68 191.8 9.0 
455.23 283.1 12.9 30.62 212.2 10.6 
515.82 320.4 13.3 34.07 236.1 11.2 
581.93 361.5 12.8 37.72 261.4 10.7 
588.46 365.5 l.l 37.46 259.6 -0.7 
613.41 381.0 4.2 38.34 265.7 2.3 
696.10 432.4 13.5 42.63 295.4 11.2 
764.71 475.0 9.9 45.90 318.1 7.7 
870.62 540.8 13.9 51.29 355.2 11.8 
940.97 584.5 8.1 54.37 376.8 6.0 
1003.07 623.1 6.6 56.86 394.0 4.6 
1053.63 654.5 5.0 58.63 406.3 3.1 
1094.68 680.0 3.9 59.83 414.6 2.0 
1172.86 728.6 7.1 62.98 436.4 5.3 
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farmers, official infrastructure policies that promoted geographically 
decentralized industrialization throughout the island, strong financial 
support of public education, and agricultural credit and price policies 
that helped moderate the extent to which farm household incomes lag 
behind those in the industrial sector (39). 
Future growth of Taiwan's economy depends heavily upon the economic 
growth in the island's industrialized trading partners and the 
competitiveness of its export industries. Estimates derived by Chase 
Econometrics predicted an average real GDP growth of 7.8 percent over 
the period 1980-89, compared with an average rate of 9.5 percent during 
1970-80 (49). 
In recent years, owing to rising unit labor costs, Taiwan faces 
increasing competition from low-wage producers, such as mainland China, 
in the export market for labor-intensive products. A four-year economic 
development plan implemented by the government in 1982 has encouraged 
the manufacturing sector to shift from labor-intensive light 
manufactures toward more technology-intensive products such as 
industrial electronic equipment, electrical machinery, machine tools, 
and data-processing and communications equipment. The policy makers 
hope that a more technology-intensive growth path can redress the 
adverse effects of rising labor costs on the international 
competitiveness of Taiwan's exports, and limit the growth of its energy 
import requirement compared with those entailed by reliance on heavy 
industry. 
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The natural-resource-poor island is heavily dependent upon imported 
fuels and primary commodities, which together accounted for about 40 
percent of 1981 total imports, with machinery and tools also 
significant. In descending order of importance, Japan, the United 
States, Kuwait, and Saudi Arabia shared about 70 percent of Taiwan's 
import market. 
Exports of manufactures have been the main driving force behind 
Taiwan's economic growth. Textiles, apparel, footwear, electronic 
products, and other light manufactures dominate, while food exports, 
which formerly accounted for over half of the island's export revenue in 
the early 1960s, have dwindled to a mere 7 percent of total exports in 
1983. The real value of Taiwan's manufactured exports has grown very 
rapidly, averaging 28.7 percent annual growth between 1965 and 1975 and 
21.7 percent per year between 1975 and 1980 (49). The United States is 
the largest purchaser of Taiwan's exports. During 1983, the U.S. 
accounted for about 45 percent (US$11.3 billion) of Taiwan's total 
exports. 
Taiwan's currency is pegged to the U.S. dollar at an exchange rate 
which is occasionally adjusted in response to changes in international 
competitiveness. In response to the strengthening of the U.S. dollar 
and the consequent loss in demand for Taiwan's exports, the exchange 
rate was devalued from about 36 NT$/US$ in 1980 to 39.86 NT$/US$ in May 
1985. 
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The balance on current account has shown sizable surpluses during 
most of the years since 1970 (for example, a trade surplus of US$ 8.5 
billion in 1984). Such balance-of-payments surpluses have allowed 
Taiwan to invest heavily in foreign exchange reserves. However, 
bilateral trade imbalances between Taiwan and some of its major trading 
partners pose a troublesome issue hidden in the overall balance-of-
payments statistics. For example, trade with Japan suffered a large 
deficit of US$ 3.26 billion in 1984, while the trade surplus with the 
U.S. reached US$ 9.8 billion (12). 
In recent years, the government in Taiwan has actively implemented 
various policies, such as division of trading partners, a "buy American" 
campaign, and relaxation of trade barriers, to improve the situation. 
Taiwan's population was about 19 million at the end of 1984. The 
population growth rate fell from 3.5 percent in 1960 to 2.4 percent in 
1970, and to 1.4 percent in 1984. About 70 percent of the population 
lives in urban areas. A very large portion of farm households have 
turned to part-time farming. Education has been strongly supported by 
the society and the government. Free public education is provided 
through junior high school. 
Agriculture Taiwan, located about 140 kilometers from the coast 
of the Chinese mainland, occupies a land area of 36,006 square 
kilometers (about one-quarter of the area of Iowa). Roughly two-thirds 
of the island is covered by rugged mountain ranges, which run 
longitudinally down the eastern side of the island. About 30 percent of 
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the island's total area is potentially available for cultivation. Most 
of the arable land lies in the western part. Approximately 894,000 
hectares, about 25% of the total area, were actually cultivated in 1983, 
when average cultivated area per farm household was only about 1.1 
hectares (14). 
Benefiting from the island's mild winter and hot humid summer, 
farmers in Taiwan produce two crops per year on most land, and on some 
land even three crops. However, despite the potential for intensive 
cultivation of Taiwan's limited arable land, actual use has been 
declining since 1977. Cultivated area fell from a peak of 922,778 
hectares in 1977 to 894,326 hectares in 1983, as cropland was lost to 
industrial, residential, or other purposes. Decreasing multiple 
cropping is another symptom of the decline in total use of cropland. 
The index of multiple cropping decreased from a peak of 189.7 in 1964 to 
149.2 in 1983 (14). Low prices on winter crops, increasing production 
costs, a shortage of agricultural labor, and good employment 
opportunities off the farm make farmers unwilling to continue farming as 
intensively as before. 
Agriculture's contribution to net domestic product has been going 
down gradually — from 32.8 percent in 1960 to 17.9 percent in 1970 and 
to 6.5 percent in 1984 (14). Within the total value of agricultural 
production, crops account for almost 50 percent, and livestock for about 
30 percent. 
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Rice is the predominant crop produced in the island, contributing 
more than 40 percent of total crop production. Planting traditions, 
high guaranteed purchase prices, and lack of profitable crop 
alternatives have kept rice production well above domestic requirements 
in recent years. Since 1977, the government has been encouraging 
farmers to replace rice with other crops-- such as soybeans, com, 
sorghum, and barley —because of the decreasing trend in domestic rice 
demand and unfavorable world market conditions for rice exports. The 
government even implemented a "payment-in-kind" program in 1983 to 
enhance these efforts at reducing rice production. Under the payment-
in-kind program, a farmer will receive 1,500 kgs. of paddy rice for each 
set-aside hectare. In addition, approved crops grown on the set-aside 
land will be purchased by the Government at guaranteed prices (63). 
The growing shortage of agricultural labor now plays an important 
role in discussions of agricultural policy in Taiwan. The agricultural 
population fell from 49 percent of the total population in 1961 to 23 
percent in 1983. Moreover, the present agricultural labor force 
consists largely of older farmers, with relatively small numbers of 
hired agricultural workers available to meet peak seasonal demand. In 
addition, full-time farm households as a proportion of total farm 
households declined from 47.6 percent in 1960 to only 10.2 percent in 
1980. Per capita income of farm households was only 66.7 percent of 
that of nonfarm households in 1981 (14). 
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In 1980, the government annouinced a "second-phase land reform" 
program focusing on farm enlargement, land-use planning, and 
mechanization, as well as on boosting per capita farm income. Under 
this program, farmers receive subsidized loans for farm consolidation 
and for the purchase of agricultural machinery. 
Although Taiwan continues to be an "export-led" economy, 
agricultural exports play a relatively minor role. Agricultural exports 
as a proportion of total export earnings fell from 68 percent in 1960 to 
only 6.9 percent in 1983. Sugar, bananas, mushrooms, asparagus, 
pineapples, vegetables, and pork were the major 1983 farm exports. On 
the other hand, agricultural imports accounted for about 16.5 percent of 
total 1981 imports. Nevertheless, this figure understates the 
importance of agricultural imports to the economy, because Taiwan 
depends almost entirely on imports for many agricultural commodities, 
such as feed grains, soybeans, wheat, cotton, and wool, which serve as 
inputs to its textile industry and livestock economy. 
The United States is the major source of Taiwan's agricultural 
imports. Total U.S. agricultural exports to Taiwan during 1983 reached 
$1.24 billion (62). Major U.S. agricultural exports to Taiwan consist 
of wheat, corn, soybeans, cotton, and tobacco. The United States 
currently provides almost all of Taiwan's soybean imports, nearly 90 
percent of com and wheat imports, and is also the dominant supplier of 
cotton and tobacco. 
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Soybean supply and demand 
Soybean production Taiwan produces small and declining 
quantities of soybeans. Total production of soybeans declined from a 
peak of 75,200 metric tons (about 20 percent of the total demand) in 
1967 to only 8,600 metric tons (less than 1 percent of the total demand) 
in 1§83. Although average yields during the same period increesjd from 
1439 kg/ha to 1536 kg/ha, the planted area of soybeans decreased rapidly 
from 52,300 hectares to only 5,600 hectares, and constituted the main 
reason for reduced total production (Table 2.7). 
According to Jiang (37), a main reason for the decrease in soybean 
planted area was the unattractive price level confronting producers. 
Jiang also indicated that per unit production costs of winter soybeans 
in Taiwan exceeded the average unit price in the period 1973-78. 
Calkins (8) indicated that keen competition from adzuki bean (red bean) 
was also a main reason for the shrinking acreage planted to soybeans. 
In the winter (October through January), adzuki bean is the major 
competing crop for soybeans in southern Taiwan, planted between the 
monsoon and spring rice crops. For all practical purposes, the costs of 
producing soybeans and adzuki bean were the same, as was yield. The 
higher price of adzuki bean made it more profitable and attractive than 
soybeans. However, Calkins' study did not address the relative 
variability of adzuki bean prices, which have fluctuated greatly in 
recent years. 
Table 2.7. Soybean production and distribution In Taiwan (14; 60) 
Market Total Market 
Harvest year supply year 
area Yield Production imports distribution exports 
Year 000 HA KG/HA 000 MI 000 MT 000 MT 000 MT 
1960 60 882 53 144 197 — 
1961 60 905 54 145 199 -
1962 55 974 53 63 116 -
1963 54 976 53 183 236 -
1964 51 1,132 58 182 240 -
1965 53 1,236 66 161 227 -
1966 51 1,233 63 165 228 -
1967 52 1,439 75 351 426 -
1968 49 1,476 73 385 458 -
1969 45 1,482 67 472 539 -
1970 43 1,525 65 618 683 -
1971 40 1,519 61 525 586 -
1972 :)6 1,670 60 712 772 -
1973 36 1,562 61 626 687 1 
1974 44 1,505 67 529 596 -
1975 41 1,495 62 827 889 -
1976 36 1,491 53 800 853 -
1977 30 1,717 52 655 707 -
1978 24 1,668 41 959 1,000 -
1979 19 1,644 32 1,104 1,136 -
1980 15 1,692 26 939 965 -
1981 10 1,543 16 1,113 1,129 -
1982 8 1,548 12 1,150 1,162 -
1983 6 1,536 9 1,414 1,423 — 
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Feed Total 
Food seed domestic Stock 
Crush use waste use changes 
000 MT 000 MT 000 HT 000 MT 000 MT 
94 85 5 184 13 
120 95 5 220 -1 
82 82 4 168 -52 
133 99 4 236 0 
138 106 4 248 -8 
180 145 5 330 -103 
194 148 5 347 -119 
196 142 5 343 83 
388 145 5 538 -80 
421 149 4 574 -35 
506 150 4 660 23 
568 150 4 722 -136 
561 150 5 716 56 
536 153 5 694 -7 
480 150 5 625 -29 
600 144 5 749 140 
740 154 4 898 -45 
643 158 5 806 -99 
788 178 3 969 31 
867 187 3 1,057 79 
820 185 3 1,008 -43 
830 190 4 1,024 105 
959 205 4 1,168 -5 
1,069 220 4 1,293 130 
B-
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Under Taiwan's ten-year agricultural development plan implemented 
in 1980, planted area and production of soybeans are scheduled to expand 
substantially in the near future. For 1989, the soybean production 
target is set at 109,000 tons, a self-sufficiency ratio of 6.4 percent 
(11). However, according to Sillers (49), it is highly unlikely that 
actual production of soybeans will approach target levels during the 
planning period. 
Soybean demand As for other countries in the world, soybean 
demand in Taiwan can be divided into that for food and crushing. In 
Taiwan, soybean demand has been primarily derived from demand for 
soybean meal and soybean oil in the past two decades. Recently, about 
80 percent of the total domestic demand for soybeans has been for 
crushing, and 20 percent for food. In 1983, for instance, 1.1 million 
metric tons of the 1.3 million metric tons total demand for soybeans in 
Taiwan was crushed for soymeal and soyoil (Table 2.7). 
Soybean food products have long been essential to the Chinese diet, 
and are valued for their protein content. The major soybean food 
products in Taiwan are soybean curd, soybean milk, soybean sauce, and 
soybean paste. Although food consumption habits in Taiwan are changing, 
and more animal protein is being consumed, soybean foods may still 
remain an important part of the traditional Chinese diet. Food 
consumption of soybean per capita grew at a moderate rate between 1965 
and 1975, but appears since to have leveled off. Crushing demand for 
soybeans, on the other hand, has increased rapidly, from about 100,000 
metric tons in 1960 to about 1 million metric tons in 1983. 
58 
Soybean meal and soybean oil are joint products of the crushing 
industry. Generally, one ton of soybeans can be crushed into roughly 
0.78 ton of soymeal and 0.17 ton of soyoil. In the past decade, oilseed 
crushers in Taiwan have developed a modern industry capable of handling 
efficiently the growing demand for soymeal and soyoil. 
Soybean oil consumption in Taiwan rose from 18,000 metric tons in 
1960 to 176,800 metric tons in 1983 (Table 2.8). Increases in 
population and per capita income underlie the increasing demand for 
soybean oil. Moreover, food consumption habits are changing, and more 
vegetable oil is being consumed instead of lard. Soybean oil is by far 
the most important source of vegetable oils consumed in Taiwan, followed 
distantly by peanut oil and rapeseed oil. Before 1977, Taiwan imported 
small amounts of soybean oil annually to meet its domestic consumption. 
Since then, however, the oilseed crushing industry in Taiwan has 
supplied all of the domestic demand sufficiently (except in 1982, when 
only 3,100 metric tons were imported). 
Most soybean meal consumed in Taiwan is utilized for livestock 
feed. For swine and poultry, soybean meal ranks ahead of all other 
plant protein supplements because of its higher content of the amino 
acid lysine. It is also one of the best protein supplements for dairy 
and beef cattle. Taiwan is generally self-sufficient in the soybean 
meal market; only in 1978, 1980, and 1981 were small amounts imported. 
The demand for soybean meal, as with soybean oil, has shown a rapid 
increase in the past two decades, from 143,000 metric tons in 1965 to 
Table 2.8. Soybean oil production and distribution in Taiwan (14; 60) 
Market Total 
Product Beginning year supply 
Crusli Yield Production stocks imports distribution 
Year OOU MT % 000 MT 000 MT 000 MT 000 MT 
1960 94 17.02 16 - 6 22 
1961 120 16.67 20 - 3 23 
1962 82 17.07 14 - 6 20 
1963 133 17.29 23 3 26 
1964 138 17.39 24 - 2 26 
1965 180 17.22 31 - 1 32 
1966 194 17.01 33 - 1 34 
1967 196 16.83 33 - 5 38 
1968 388 17.01 66 - - 66 
1969 421 17.10 72 - 1 73 
1970 506 16.99 86 - 6 92 
1971 568 17.07 97 - 6 103 
1972 561 16.93 95 - 6 101 
1973 536 16.97 91 - 5 96 
1974 480 17.08 82 - . 1 83 
1975 600 17.00 102 - 10 112 
1976 740 17.02 126 - 1 127 
1977 643 18.04 116 - - 116 
1978 788 18.02 142 - 18 160 
1979 H67 17.99 156 20 - 176 
1980 «20 18.04 148 20 - 168 
1981 830 17.95 149 17 - 166 
1982 959 18.04 176 15 3 194 
1983 1,069 17.96 192 18 0 210 
Market Total 
year domestic Ending 
exportH use stocks 
000 MT 000 NT 000 MT 
_ 22 _ 
- 23 — 
- 20 -
- 26 -
- 26 -
- 32 -
— 34 — 
- 38 -
- 66 -
- 73 -
- 92 -
- 103 -
— 101 -
- 96 -
- 83 -
- 112 -
- 127 -
- 116 -
- 140 20 
2 154 20 
2 149 17 
2 149 15 
- 176 18 
— 192 18 
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840,000 metric tons in 1983 (Table 2.9). The development of the 
livestock industry, in response to the demands of a growing population 
with steadily rising per capita real incomes, has promoted the expansion 
of the soybean meal market in Taiwan. 
Essential to an understandirg of the rapid increase in demand for 
soybean meal is an overview of the livestock industry in Taiwan, which 
will be presented in the next section. 
Owing to the scarce domestic production of soybeans and the large 
demand for soybean meal, soybean oil, and whole soybeans, Taiwan relies 
heavily on soybean imports to meet the deficit. In 1983, for example, 
Taiwan imported 1.28 million tons of soybeans, almost all of its total 
demand for soybeans that year. The government has included soybeans 
among the agricultural commodities with liberalized import regulations, 
removing soybeans from the import control list as early as 1966. As a 
result of the relaxation of import controls, the quantity of soybeans 
imported jumped from 165,000 tons in 1966 to 351,000 tons in 1967. In 
addition, the expanding livestock sector's increased demand for soybean 
meal, the rapid expansion of demand for soybean oil, and the decline in 
domestic soybean production have caused the import demand for soybeans 
in Taiwan to increase more rapidly. Thus, the quantity of soybeans 
imported in 1983 was about nine times that of 1960 (Table 2.7). 
Soybean imports in Taiwan are restricted to member firms of the 
Taiwan Soybean Importers Joint Committee, which is made up of crushers 
and grain traders, and to public enterprises such as the Provincial Food 
Table 2.9. Soybean meal production and distribution In Taiwan (14; 60) 
Market Total 
Product Beginning , year supply 
Crush Yield Production stocks Imports distribution 
Year 000 MT % 000 MT 000 MT 000 MT 000 MT 
1960 94 77.66 73 - - 73 
1961 120 78.33 94 - - 94 
1962 82 78.05 64 - - 64 
1963 133 78.19 - 104 - - 104 
1964 138 78.26 108 - - 108 
1965 180 79.44 143 - - 143 
1966 194 79.38 154 - - 154 
1967 196 79.59 156 - - 156 
1968 388 79.63 309 - - 309 
1969 421 79.57 335 - - 335 
1970 506 79.44 402 - - 402 
1971 568 79.40 451 - • — 451 
1972 561 79.50 446 - - 446 
1973 536 79.47 426 - - 426 
1974 480 79.58 382 - - 382 
1975 600 79.50 477 - ' - 477 
1976 740 79.45 588 - - 588 
1977 643 78.38 504 - - . 504 
1978 788 78.42 618 - 18 636 
1979 «67 78.43 680 - - 680 
1980 820 78.29 642 10 652 
1981 830 77.95 647 - 20 667 
1982 959 78.00 748 - - 748 
1983 1,069 78.02 834 - - 834 
Market Total 
year domestic Ending 
export* use stocks 
000 MT 000 MT 000 HT 
_ 73 — 
- 94 -
- 64 -
- 104 -
- 108 -
- 143 -
- 154 -
- 156 -
- 309 -
- 335 -
- 402 -
- 451 -
- 446 -
- 426 -
- 382 -
- 477 -
- 588 -
- 504 -
3 633 -
- 680 -
- 652 -
- 667 -
- 748 -
— 834 — 
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Bureau. Import needs of Individual members coordinated within the 
committee and passed on to the Board of Foreign Trade in the end of each 
year for the annual buying missions next year. Import quotas for 
individual members are then allocated on the basis of their requests 
(49). 
There are four reasons why Taiwan imports virtually all of its 
excess demand for soybeans from the United States. The first factor is 
product quality and reliability of supply. Second, partly as a means of 
reducing the large and persistent bilateral trade surpluses with the 
United States, Taiwan has been promoting the purchase of U.S. 
agricultural commodities. Third, the diplomatic isolation of Taiwan has 
created a strong desire to maintain close relations, both economic and 
political, with the United States and countries remaining friendly to 
Taiwan (49). Fourth, the U.S. offers logistical advantages over other 
potential suppliers. 
Livestock industry and feed demand for soybean meal 
As a concomitant to rapid economic development and income growth, 
the composition of diets in Taiwan has shifted away from carbohydrate 
food sources toward such protein sources as meat, eggs, and milk. 
Pushed by this consumption shift, the livestock industry in Taiwan has 
continued to expand steadily in the past two decades. Livestock's share 
of total agricultural production increased from 21 percent in 1965 to 25 
percent in 1975 and to 38 percent in 1983. Within the livestock sector, 
pork production nearly tripled between 1965 and 1983, while poultry meat 
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production increased more than six times. Production of hen eggs also 
increased rapidly during the same period. By contrast, growth in beef 
production has been much slower and less steady. Beef production 
increased from 5,100 tons in 1965 to a peak of 15,800 tons in 1977, and 
then decreased to 6,600 tons in 1983 (Table 2.10). Livestock 
production, once a farmyard activity, has become a highly specialized 
and large-scale commercial operation. 
Hog production is one of the chief sources of income for many 
farmers in Taiwan, particularly because pork has been the principal 
source of meat for the Chinese. In 1983, swine production accounted for 
21 percent of the total value of agricultural production, ranking second 
only to rice. Per capita annual consumption of pork was 24.3 kilograms, 
approximately 60 percent of the total meat intake, in 1982 (11). As 
early as 1980, 79 percent of the hog production in Taiwan was raised on 
farms with more than 50 hogs. Farms producing 50,000 market hogs per 
year are not uncommon and several produce even more than 100,000. As a 
result of this specialization, commercial mixed feed has replaced farm 
by-products or residual products as the major feed in hog raising. 
Soybean meal is by far the most important source of protein meal used in 
mixed feeds. Consequently, the rapid growth in hog production has 
promoted the demand for soybean meal. 
Taiwan is self-sufficient in pork production. It also exports some 
pork, mainly to Japan and Hong Kong. Since 1975, the export market has 
gained in relative importance. For instance, pork exports in 1965, 
Table 2.10. Livestock production in Taiwan (11; 12; 14) 
Year Cattle Hoe 
Number at Number Beef Number at Number 
Yenr-End Slaughtered Production Year-End Slaughtered 
(1000 head) (1000 head) (1000 mt) (1000 head) (1000 head) 
1960 420.6 19.5 3.3 3165 2140 
1961 418.1 20.8 3.7 3105 2430 
1962 408.9 34.1 6.2 2921 2607 
1963 394.4 48.9 8.5 2676 2564 
1964 384.5 47.0 8.5 2718 2545 
1965 376.7 28.5 5.1 2936 2695 
1966 367.0 30.6 5.5 3110 3016 
1967 345.2 39.8 6.9 3003 3440 
1968 331.8 51.7 8.9 3011 3529 
1969 315.0 54.4 9.0 3048 3634 
1970 284.7 54.1 9.1 2901 4320 
1971 259.4 44.7 7.6 3079 4375 
1972 247.9 26.3 4.4 3831 4537 
1973 234.3 33.2 5.6 3638 5804 
1974 242.0 28.6 4.8 2809 5079 
1975 249.3 21.4 4.3 3315 4225 
1976 253.3 61.4 10.6 3676 5583 
1977 187.5 87.6 15.8 3760 6197 
1978 159.2 58.4 9.7 4322 6205 
1979 142.8 46.9 8.5 5418 7428 
1980 133.8 32.5 5.5 4820 6956 
1981 128.2 30.8 5.2 4826 6975 
1982 129.4 33.3 5.7 5182 6787 
1983 129.9 37.6 6.6 5888 6889 
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Chicken 
Pork Number at Number Chicken Meat Ggg 
Product ion Year-End Slaughtered Production Production 
(1000 mt) <1000 head) (1000 head) (1000 mt) (1000 mt) 
172 7650 15,300 31 18 
168 7915 15,830 32 19 
168 8100 16,100 36 19 
189 8193 16,386 37 24 
202 8494 16,988 40 26 
218 9868 19,737 48 31 
24!) 10,886 21,771 55 35 
265 12,280 24,560 70 40 
290 13,787 27,573 79 49 
348 14,435 28,871 79 56 
39.3 14,822 29,644 82 61 
400 16,702 33,405 100 62 
428 20,332 44,683 109 71 
523 19,326 48,995 101 75 
462 21,170 50,015 107 72 
395 24,756 56,044 133 80 
522 28,354 64,776 148 90 
575 35,489 79,112 174 106 
579 38,360 91,463 197 129 
695 38,941 94,253 203 137 
658 41,394 104,685 216 142 
659 43,899 115,670 238 154 
644 48,475 122,353 294 147 
654 60,137 154,815 353 201 
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1975, and 1983 were 600 tons, 121,00 tons, and 47,400 tons, 
respectively, which were 0.3 percent, 3 percent, and 7 percent, 
respectively, of the total pork production. 
Soybean meal is also used extensively in poultry feed. The rapidly 
developed and expanding broiler and egg industries in Taiwan will insure 
increasing demand for soybean meal. Attributable to the integrated 
improvement program for chicken production launched by the government in 
1963, poultry meat production increased from 47,500 tons in 1965 to 
353,000 tons in 1983, while egg production increased from 30,800 tons to 
200,900 tons during the same period. Poultry production accounted for 
about 15 percent of the total value of agricultural output in 1983. 
Almost all the poultry meat and eggs are consumed domestically, with 
only small quantities exported. Duck is becoming increasingly important 
in the livestock sector. Duck production reached a new record of about 
35 million birds in 1983, up from only about 1 million in 1965. As the 
size of the flocks grows, more commercial feeds are being used, which 
will further insure an increasing demand for soymeal. 
Although soybean meal is also one of the best protein supplements 
for dairy and beef cattle, the proportion of soybean meal consumed in 
this sector is still relatively insignificant in Taiwan, because strong 
competition from lower-price imported beef discourages domestic 
production. In 1983, only 22 percent of total beef demand was supplied 
by domestic production; imports (mainly from Australia and New Zealand) 
provided the remaining 78 percent. Traditionally, the Chinese people 
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have not cared for beef as much as for pork. However, dietary 
preferences are changing, and more beef is being consumed. For example, 
per capita annual beef consumption in 1965 was only 0.4 kg, while it 
increased to 1.6 kg in 1983. 
Trade and agricultural policies affecting soybean sector 
Intervention in international trade, official support prices, and 
subsidized inputs for farmers are the major policy tools employed to 
influence agricultural markets in Taiwan. Generally speaking, tariff 
barriers and import controls on agricultural products have been relaxed 
over the years, while support prices and input subsidies have been 
increased in order to compensate for the adverse impacts of liberalized 
agricultural trade on farmers' incomes. 
Production policies For the purposes of increasing farm incomes 
and maintaining a certain degree of self-sufficiency in agricultural 
production, the government in Taiwan currently offers farmers minimum 
"guaranteed prices" on soybeans, rice, sugar, corn, milk, cattle, and 
some other crops. 
As rice production has substantially outgrown domestic requirement 
in recent years, and as world market conditions were unfavorable for the 
expansion of rice exports, policymakers in Taiwan have tried to induce 
farmers to switch from rice to import-substituting crops, especially 
corn and soybeans. Guaranteed prices on alternative crops were raised, 
and diversion payments to farmers switching from rice to other specified 
crops (including soybeans, corn, and sorghum) were introduced in 1982. 
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However, the authorities have hesitated to reduce the guaranteed price 
in rice because of fear of adverse reaction from farmers. 
According to the ten-year agricultural development plan for the 
period 1980-89, the harvested area and production of soybeans are 
scheduled to be expanded substantially. Under the plan, the goal for 
soybean production in 1989 is set at 109,000 tons, up from 25,934 tons 
in 1980. 
Trade policies Taiwan has adopted tariffs as the primary 
instrument of trade control over most imports. Luxury items are usually 
imposed with high tariff rates, while low tariffs generally apply to 
feed grains, oilseeds, wheat, raw cotton, and other industrial inputs. 
Since the mid-1960s, Taiwan has reduced tariffs on many 
agricultural imports, including soybeans. The tariff reductions were 
accompanied by the removal of quantity controls on these agricultural 
products. However, tariffs against pork (75 percent), and chicken meat 
(65 percent) are still relatively high. In addition to a 7 percent 
tariff against soybean C&F import value, a specific duty of US$ 1.05 per 
metric ton is levied against imports of soybeans to support the 
activities of the Taiwan Grains and Feeds Development Foundation, a 
quasi-official organization charged with various functions in support of 
feed grain and oilseed production and utilization, including the payment 
of guaranteed prices on these crops (49). 
In 1981, a "two-column" tariff schedule was introduced. Under this 
system, imports from countries maintaining normal trade relations with 
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Taiwan axe assessed at one set of tariff rates, while those from other 
countries face generally higher rates. 
Soybeans, com, and wheat have been placed under price 
stabilization schemes known as "uniform import price plans". The price 
paid by domestic users of a particular commodity is set at an 
administratively determined level known as the "base price". The base 
price is set with reference to the international price of the commodity 
prevailing at the time, but thereafter remains fixed for a period 
ranging anywhere from a few months to over a year. The "base price" was 
raised during 1980-82. Because the stabilization price is not directly 
affected by fluctuations in international prices, it sometimes 
effectively subsidizes imports, and at other times acts as a trade 
barrier. 
Under the "uniform import price plan" for soybeans introduced in 
late 1976, tariffs, harbor fees, and the contribution to the Grains and 
Feeds Development Foundation are added to the C&F price to become the 
full landed cost. As long as the cost falls within US$ 20 per ton of 
the prevailing base price, the importers pay the base price, and the 
difference between the base price and the landed cost is added to or 
paid by a Soybean Stabilization Fund. When the full landed cost exceeds 
the base price by more than US$ 20 per ton, the importers pay the base 
price and the excess amount; conversely, when the full landed cost falls 
more than US$ 20 below the base price, the importers pay the base price, 
US$ 20 goes to the Soybean Stabilization Fund, and the rest goes toward 
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repayment of official subsidies made to importers during the 1973-74 
price boom. 
According to Sillers (49), the uniform import price policies have 
several effects on Taiwan's import demand. First, importers are more or 
less insulated from international price fluctuations. This situation 
reduces the elasticity of Taiwan's aggregate demand for the covered 
commodities with respect to changes in the international prices of these 
commodities. In addition, between adjustments in the import base price, 
the real cost of the commodity to the importers tends to decline over 
time in response to general inflation. Second, because the plans make 
no provision for price differences among grades, the importers are given 
an incentive to buy the best grade of any commodity covered. Third, the 
demand for imports of a covered commodity is typically quite insensitive 
to the level of tariffs levied against that commodity because these 
charges affect only the payment into or out of the associated 
stabilization fund, while the cost to the importers is not directly 
affected. 
The use of the controlled list is the primary instrument of 
quantitative control over imports in Taiwan. Imports are divided into 
three categories: prohibited, controlled, and permitted. Most of the 
agricultural products are permitted commodities. However, peanuts, 
pork, offal, wheat flour, bran, and other'mllling byproducts are on the 
controlled list; the importation of these items is subject to direct 
administrative control. 
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Exports of soybean oil and meal, hogs and pork, rice, and sugarcane 
are subject to direct administrative control for price stabilization 
purposes. 
Imports of soybeans, feed grains, and wheat are subject to the 
provisions of the Bulk Commodity Import Regulation. Under this 
regulation, the various industry associations negotiate annually with 
the Board of Foreign Trade on the quantities that may be imported during 
the coming year. Most soybean purchases are arranged during annual 
buying missions to the United States. Import quotas for individual 
members of each industry association are then allocated on the basis of 
their requests. In principle, the quantity actually imported is 
supported to fall within 15 percent difference of the agreed volume. 
However, the authorities have shown considerable flexibility in revising 
the import quotas whenever market conditions in midyear warrant such a 
revision. Therefore, the quota system is generally regarded as a 
planning mechanism rather than as an import control instrument. 
In recent years, a free-trade position has generally prevailed on 
most issues in Taiwan. It is likely that the low barriers on imports of 
soybeans and feed grains will be continued in the near future. 
Heightened efforts will be implemented to induce switching from rice 
production. Cropland substitution is likely to come about through 
increased supporting prices for substitute crops and expanded use of 
diversion payments, rather than through a reduced guaranteed price (49). 
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South Korea 
General economic and agricultural conditions 
South Korea is, like Taiwan, one of the world's middle-income, 
industrializing countries experiencing rapid economic growth. Per 
capita GNP rose from the equivalent of only US$ 80 in 1960 to roughly 
US$ 1880 in 1983 (Table 2.11). As a highly populated country poor in 
natural resources and faced with a potential military confrontation with 
North Korea, this achievement is remarkable. 
By 1960, the economy had not gone far beyond prewar levels of 
production and was still highly dependent upon foreign aid and 
predominantly agricultural. In the 1960s the government switched from a 
policy of import substitution to one of export-led development. Then, 
during the 1970s, the administration channeled a large portion of the 
profits from exports into heavy industry and large-scale rural 
development projects, as well as into the expansion of export-oriented 
light industries. In recent years, the pattern of export is shifting 
from light manufactures toward heavy industrial products. The 
government has been playing an important role in economic development. 
Freewheeling businessmen pursued economic profits in the domestic and 
international markets, but the government remained the undisputed 
formulator of economic policy and the ultimate arbiter of who received 
the benefits of economic growth (6). 
The economically active population in 1980 numbered 14.5 million, 
of whom 57 percent were over fourteen years old. The labor force was 
Table 2.11. Population and Income growth In South Korea (54) 
Population National Income 
At Current Prices At Constant Price of 1980 
Number Growth 
Rate 
Amount . Growth 
Rate 
Amount Growth 
Rate 
(million) (%) (billion Won) (%) (billion Won) (%) 
1960 24.7 2.9 246 11.5 4,100 1.5 
1961 25.4 2.8 297 20.7 4,304 5.0 
1962 26.2 3.1 349 17.5 4,716 9.6 
1963 26.9 2.7 489 40.1 5,494 16.5 
1964 27.1 0.7 700 43.1 6,087 10.8 
1965 28.1 3.7 805 15.0 6,492 6.7 
1966 28.7 2.1 1,032 28.2 7,424 14.4 
1967 29.4 2.4 1,270 23.1 8,247 11.1 
1968 30.0 2.0 1,598 25.8 9,400 14.0 
1969 30.7 2.3 2,082 30.3 10,900 16.0 
1970 31.4 2.3 2,589 24.4 11,662 7.0 
1971 32.0 1.9 3,152 21.7 . 12,508 
13,737 
7.3 
1972 32.6 1.9 8,860 22.5 9.8 
1973 33.3 2.1 4,901 27.0 16,903 23.0 
1974 34.0 2.1 6,747 37.6 18,690 10.6 
1975 34.7 2.1 9,080 34.6 20,088 7.5 
1976 35.3 1.7 12,143 33.7 23,307 16.0 
1977 36.0 2.0 15,240 25.5 26,550 13.9 
1978 36.6 1.7 21,268 39.6 32,371 21.5 
1979 37.8 3.3 26,902 26.5 34,623 7.0 
1980 38.5 1.9 31,380 16.6 31,380 -9.4 
1981 39.1 1.6 36,538 16.4 30,122 -4.0 
1982 39.3 0.5 40,768 10.7 31,336 4.0 
1983 39.5 0.5 45,465 11.5 33,803 7.9 
Fer Cnplta National Income 
At Coiiiitant Price of 1980 
Amount Growth 
Rate 
(1,000 won) (%) 
166.0 -1.4 
lf>9.5 2.2 
3H0.0 6.5 
204.2 13.8 
224.6 10.1 
231.0 3.0 
218.7 12.3 
2H0.5 8.7 
313.3 12.0 
355.0 13.7 
371.4 4.7 
390.9 5.4 
421.4 7.9 
507.6 20.9 
549.7 8.5 
578.9 5.4 
600.3 14.3 
737.5 11.9 
8H4.5 19.8 
915.9 3.7 
815.1 -11.3 
7/0.4 -5.6 
797.4 3.5 
855.8 7.4 
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we11-educated and had been growing at about 3 percent per year since 
1963. The unemployment rate was officially reported at 5.2 percent in 
1980. Agricultural employment declined from over one-half of the work 
force in 1970 to less than one third in 1984 (54). 
Agriculture has been the most sluggish sector of the economy. It 
accounts for less than one-sixth of GNP nowadays, compared to over 43 
percent of GNP in 1962. However, the growth of agricultural output, 
which has averaged 4 percent per year since 1S60, has been creditable. 
The gains were even more impressive because they added to a 
traditionally already-high level of agricultural productivity and 
benefited from only marginal increases in the amount of farmland. 
The major problem facing agriculture in South Korea is the shortage 
of arable land. The total land area of South Korea is 98,477 square 
kilometers, about 70 percent of which consists of mountains and uplands. 
Cultivated area is about 2 million hectares. Over one-half of the 
cultivated area is paddy land, and about one-third is upland used for 
dry field farming. 
There are about 2 million agricultural households in the country, 
representing less than 30 percent of the total population. Host 
agricultural production took place on small, owner-operated farms, which 
averaged less than one hectare in size. 
Major crops produced in South Korea include rice, barley, corn, 
soybeans, fruits, and vegetables, with rice predominating. In 1983, 
total rice area was 1.23 million hectares, and total rice production was 
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5.1 million tons, representing 36 percent of total agricultural 
production. Livestock and livestock products have played an 
increasingly important role in agriculture. Whereas they accounted for 
about 13 percent of total agricultural production in 1974, their share 
rose to roughly 20 percent in 1983. 
South Korea has in recent years been unable to produce sufficient 
quantities of agricultural products to meet its domestic demand. As a 
result, the country has turned to the U.S. and other countries for 
supplies of foods and feeds. The U.S. share of South Korea's 
agricultural imports averaged 65 percent during 1979-1983 (48). Raw 
cotton, feed grains, soybeans, wheat, and cattle hides are the major 
items imported from the U.S. 
The key to South Korea's industrial expansion has been exports. 
Domestic markets alone could never have fueled such rapid growth as the 
economy experienced since 1960. Yet imports have always exceeded 
exports, as South Korea required raw materials and technology not 
available domestically to improve the productivity of its export 
industries. For instance, the current account deficit reached a peak of 
US$ 5 billion in 1980, and was $1.7 billion in 1983. Financing this 
persistent gap has been a principal concern of the government. In the 
1960s much of the trade deficit was financed by imports of foreign aid 
funds. Since then, however, borrowing and investment from international 
capital markets have almost completely substituted for economic aid. 
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Major imports include capital goods, raw materials, and petroleum 
products. Major sources of imports are Japan, the United States, and 
the oil-exporting nations of Saudi Arabia and Kuwait. Major exports 
include textiles, electronic products, footwear, and other light 
industrial exports. The United States, Japan, the Middle East, and 
Western Europe are ths major markets. The major trends for exports 
seemed to be an increasing share of domestic inputs to the production 
process, more heavy industrial products, and rising sales in the Middle 
East and other areas. 
In the past, the government has manipulated the foreign trade 
regime to protect domestic industries or to promote experts. However, 
the authorities have been selectively lifting restrictions and reducing 
tariffs in recent years. Although progress has been gradual, the nation 
seems committed to opening up domestic markets to foreign competition. 
Soybean supply and demand 
Soybean production in South Korea increased from 138,000 tons in 
1960 to a peak of 319,000 tons in 1978, and decreased to 226,000 tons in 
1982 (Table 2.12). Compared with Taiwan and Japan, South Korea has a 
relatively higher self-sufficiency rate in domestic soybean production. 
In 1982, for example, the ratio of domestic production to total soybean 
consumption in South Korea was about 26 percent, while it was 5 percent 
in Japan and 1 percent in Taiwan. 
As in other Oriental countries, soybean food products are also 
important in the Korean diet. In 1982, roughly one-third of total 
Table 2.12. Soybean production and distribution in South Korea (54; 60) 
Market Total 
Harvest Beginning year supply 
aron Yield Production stocks imports distribution 
Year 000 IIA KG/HA 000 MT 000 HT 000 MT 000 MT 
1960 • — 138 .. 35 174 
1961 273 480 130 - 18 148 
1962 290 570 165 - 20 185 
1963 288 540 156 - 0 156 
1964 283 550 156 — • 8 164 
1965 2H1 580 163 - 0 163 
1966 308 565 174 - 0 174 
1967 276 583 161 - 26 187 
1968 311 646 201 - 4 205 
1969 314 780 245 - 18 263 
1970 305 751 229 - 30 259 
1971 295 786 232 5 62 299 
1972 275 833 229 9 37 275 
1973 282 794 224 14 71 309 
1974 312 788 246 20 50 316 
1975 286 1,115 319 20 ' 57 396 
1976 274 1,135 311 20 148 460 
1977 247 1,194 295 37 133 465 
1978 251 1,271 319 6 239 564 
1979 247 1,186 293 77 428 798 
1980 207 1,242 257 143 543 943 
1981 188 1,150 233 259 494 986 
1982 202 1,270 226 210 769 1205 
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Market Feed Total 
year Food seed domestic Ending 
exports Crush use waste use ' stocks 
000 MT 000 MT 000 MT 000 MT 000 MT 000 MT 
— 130 43 151 — 
-
- 128 20 148 -
- - 132 53 155 -
- - 135 21 156 -
-
- 143 21 164 -
-
- 142 21 163 -
- - 156 18 174 -
- - 166 21 187 -
- - 184 21 205 -
- - 242 21 263 -
- 6 233 15 254 5 
- 30 242 18 290 9 
- 35 213 13 261 14 
- 39 237 13 289 20 
- 18 259 19 296 20 
- 30 328 18 376 20 
- 100 314 28 442 37 
- 110 332 17 459 6 
- 173 301 13 487 77 
- 291 315 39 655 143 
- 298 325 61 801 259 
- 388 330 58 776 210 
- 417 340 53 810 395 
82 
soybean demand was consumed as food. Per capita food consumption of 
soybeans has grown at a moderate rate in the past two decades, rising 
from 5.3 kg in 1960 to 7.4 kg in 1970, and to 8.65 kg in 1982. 
Crushing demand for soybeans claims more than 60 percent of total 
soybean demand, and has increased rapidly since 1970. Before 1970, 
soybean crushing demand in South Korea was nearly zero. However, 
increased demand for protein meal by the livestock sector boosted 
soybean crushing demand to 519,000 metric tons in 1982 (Table 2.13). 
Soybean oil consumption in South Korea increased from nearly zero 
in 1960 to 6,500 tons in 1971, and to 88,000 tons in 1982. Before 1977, 
the country imported small amounts of soybean oil annually to meet its 
domestic demand. In recent years. South Korea has not only become self-
sufficient in soybean oil, but has also begun exporting small amounts of 
its excess supply annually (Table 2.13). 
Soybean meal consumption, on the other hand, has increased more 
rapidly than soybean oil consumption since 1970, rising from only 5,000 
tons in 1970 t6~7Ô'0',ù00 tons in 1983 (Table 2.14). Growth in production 
of livestock products led to the strong growth in demand for soybean 
meal. The country is not self-sufficient in soybean meal. For example, 
it imported 340,000 tons of soymeal in 1983 to meet its total demand. 
Because of price competition from Brazil, the U.S. market share of 
soymeal imports fell from 50 percent in 1982 to 26 percent in 1983 (63). 
Owing to limited domestic soybean production and the rapidly 
increased soybean crushing demand derived from strong growth in demand 
Table 2.13. Soybean oil production and distribution in South Korea (60) 
Market Total 
Product Beginning year supply 
Criimli Yield Production stocks imports distribution 
Year 000 MT % 000 MT 000 MT 000 MT 000 MT 
1965 - - - - - -
1966 - - - - - -
1967 - - - - - -
1968 - - - - - -
1969 - - - - - -
1970 6 - 1 - - 1 
1971 30 16.66 5 - 2 7 
1972 35 17.14 6 - 1 7 
1973 39 15.38 6 - - 6 
1974 18 16.66 3 - - 3 
1975 30 16.66 5 - - 5 
1976 100 17.00 17 - 1 18 
1977 110 17.27 19 - - 19 
1978 173 16.20 28 - - 28 
1979 291 16.84 49 2 - 51 
1980 298 16.78 50 - - 50 
1981 388 17.01 66 - - 66 
1982 417 17.03 71 - - 71 
Market Total 
year domestic Ending 
exports use stocks 
000 MT 000 HT 000 HT 
-
1 
-
- 7 -
1 6 -
- 6 -
- 3 -
- 5 -
- 18 -
- 19 -
- 26 2 
5 46 - . 
6 43 -
7 58 -
8 66 — 
Table 2.14. Soybean meal production and distribution in South Korea (60) 
Market Total 
Product Beginning year supply 
Crush Yield Production stocks imports distribution 
Yenr 000 MT % 000 MT 000 MT 000 MT 000 MT 
1965 - - - - - -
1966 - - - - - -
1967 - - - - - -
1968 - - - - - -
1969 - - - 3 3 
1970 6 - 5 - - -
1971 30 76.66 23 - 17 40 
1972 35 77.14 27 - 10 37 
1973 39 76.92 30 - 2 32 
1974 18 77.77 14 - - 14 
1975 30 76.66 23 - - 23 
1976 100 77.00 77 - - 77 
1977 110 77.27 85 - - 85 
1978 173 76.88 133 - 40 173 
1979 291 78.00 227 - .147 374 
1980 298 77.85 232 60 5 297 
1981 388 77.84 302 41 48 391 
1982 417 77.94 325 71 95 491 
Market Total 
year domestic Ending 
exports use stocks 
000 MT 000 MT 000 MT 
-
3 
-
- 5 -
- 40 -
- 37 -
- 32 -
- 14 -
- 23 -
- 77 -
- 85 -
- 173 -
- 314 60 
25 231 41 
- 319 71 
*• 402 89 
87 
for soymeal and soyoil. South Korea Increasingly relies upon soybean 
imports to meet domestic demand. The country's soybean imports rose 
from 18,400 metric tons in 1961 to 680,000 tons in 1983. South Korea 
imports soybeans exclusively from the United States. 
Livestock industry and feed demand for soybean meal 
Growth in the livestock industry has led to strong growth in demand 
for animal feed, and thus for imports of feed grains and soybeans. 
Rising consumer incomes have led to increased demand for livestock 
products, and have thus stimulated a rapid growth in the livestock 
industry. 
Livestock's share of total agricultural production has increased 
from roughly 10 percent in 1970 to more than 20 percent at present. 
Within the livestock sector, poultry production increased from 22,000 
tons in 1961 to 120,000 tons in 1983; while pork production increased 
from 63,000 tons to 295,000 tons, and beef production increased from 
21,000 tons to 66,000 tons during the same period (Table 2.15). 
Livestock production in South korea has become a large-scale 
commercial operation. As a result of specialization, commercial mixed 
feed has become the major feed in livestock industry. As soybean meal 
is the most important source of protein meal used in formula feed, the 
rapid growth in the demand for formula feed has promoted soymeal demand. 
Production of mixed feed rose to 5.8 million tons in 1983, 36 percent 
higher than in 1982, while total consumption of soybean meal rose to 0.7 
million tons in 1983, 48 percent more than in 1982 (63). 
Table 2.15. Livestock production in Korea (54; 57) 
Year Cattle Hog 
Number at Beef Number at Pork 
Year-End Production Year-End Production 
(1000 head) (1000 mt) (1000 head) (1000 mt) 
1960 1011 20 1397 60 
1961 1097 21 1226 63 
1962 1255 17 1672 40 
1963 1367 31 1510 58 
1964 1356 46 1256 66 
1965 1320 40 1382 76 
1966 1298 33 1457 84 
1967 1253 35 1296 72 
1968 1207 36 1396 62 
1969 1221 33 1339 76 
1970 1307 39 1126 79 
1971 1277 47 1333 85 
1972 1370 40 1248 90 
1973 1539 48 1595 109 
1974 1851 55 1818 107 
1975 1631 70 1247 99 
1976 1541 76 1953 107 
1977 1618 87 1482 146 
1978 1651 74 1719 172 
1979 1762 86 2843 223 
1980 1634 93 1653 235 
1981 1506 69 1832 209 
1982 1754 61 2183 238 
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Chicken 
Number nt Chicken Egg 
Year-End Production Production 
(1000 head) (1000 mt) (1000 at) 
12,030 20 34 
11,218 22 39 
13,047 14 44 
11,907 16 51 
n,2«2 23 57 
11,893 19 65 
14,008 21 65 
17,0/9 24 73 
25,968 34 82 
22,651 48 126 
23,613 38 130 
25,903 50 123 
24,537 55 197 
23,071 57 138 
18,814 81 140 
20,939 56 174 
26,325 62 183 
30,224 74 213 
40,753 83 226 
41,121 90 242 
39,232 90 263 
40,999 91 262 
42,999 99 272 
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Accompanying the rapid growth In production of livestock products, 
domestic consumption of animal products has also experienced a rapid 
Increase. Total meat consumption Increased from 92,000 tons in 1961 tc 
530,280 tons in 1983, for an average annual growth rate of 8.3 percent. 
Per capita meat consumption grew 6 percent annually during the same 
period. However, current per capita consumption of livestock products 
is still rather low, compared with other developed countries. In 1983, 
each person consumed 4.1 kgs. of beef, 6.7 kgs. of pork, 2.8 kgs. of 
chicken meat, 7.3 kgs. of eggs, and 16.5 kgs. of milk. 
Basically, South Korea is self-sufficient in pork, chicken meat, 
and eggs. Tariffs on these livestock products are high, ranging from 20 
to 30 percent in 1983. Besides, imports of these products are 
controlled by the government, and are normally prohibited (63). 
However, South Korea is not self-sufficient in beef. Although the 
government has encouraged domestic beef production, domestic beef demand 
still far exceeds its domestic production. In 1983, for example, South 
Korea imported 65,000 tons of beef, accounting for 38 percent of its 
total beef demand. 
Unlike in Taiwan, Korean consumers have traditionally prized beef 
over pork and chicken meat. Therefore, demand for beef has been 
increasing in response to growth in real Income. However, limited 
potential for increasing area devoted to pasture and to fodder crops may 
severely constrain the growth of domestic beef production. Much of the 
growth in demand will have to be satisfied through expanded beef 
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imports. On the other hand, no such resource constraints limit domestic 
production of pork, chicken meat, or eggs, which would keep pace with 
the growth in consumer demand. According to Sillers (48), growth in 
production of chicken meat is expected to be 11.2 percent a year during 
1983-90, followed by eggs and pork at 8.0 and 6.4 percent, respectively. 
Meanwhile, total output of livestock products is projected to rise 95 
percent between 1983 and 1990. As a result, Korea's imports of feed 
grains and sources of vegetable protein meal will likely grow rapidly in 
the near future. 
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CHAPTER III. CONCEPTUAL FRAMEWORK AND METHODOLOGY 
Graphical Presentation of Conceptual Model 
This section presents a simple model in graphical form (Figure 3.1) to 
illustrate economic relationships of the soybean sector in the three 
soybean-importing economies described in Chapter II. The model is derived 
under the following initial assumptions: 
1. Each traded commodity is homogeneous in terms of physical charac­
teristics and place of origin; i.e., the commodity produced domes­
tically is a perfect substitute of the commodity imported. 
2. The model considers only net trade flow among regions. 
3. The three soybean-importing economies are price takers; i.e., a 
"small country" assumption is adopted. 
4. There is no trade or policy distortion; i.e., there is no trade 
barrier, such as tariffs or quotas, in these importing economies. 
5. Import price, wholesale price, and retail price of each traded 
commodity are fully transmissible. In other words, there is no 
marketing cost, and we face a unique domestic price of each 
commodity at each point of time. 
In the model, the variable representing soybean import demand (BED) is 
regarded as the difference between total domestic soybean demand and total 
domestic soybean supply (assuming imports and domestic products are perfect 
substitutes). 
Total demand for soybeans (BTD) consists of crushing demand (BCD), 
food demand (BED), net change in stocks (ending stock minus beginning 
stock), and other uses. The last two demand components are relatively 
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Figure 3.1. Graphical presentation of soybean model 
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small in proportion to the total demand and are omitted from the figure to 
demonstrate the supply and demand relationships as clearly and simply as 
possible. 
The economic incentive for soybean crushing is the crushing margin, 
the unit profit the crushers obtain from the crushing process. The 
crushing margin is regarded as the difference between output (soymeal and 
soyoil) values and input (soybean) costs. For given soymeal and soyoil 
prices, crushing demand has a negative relationship with soybean price (PB) 
(Diagram A in Figure 3.1). Soybean demand for food consumption is also 
expected to be negatively related to soybean price (Diagram B). The summa­
tion of crushing demand and food demand formed the total demand curve (BTD) 
in Diagram C. Short-run domestic soybean production (BPR) in any given 
period is independent of the current price, therefore is perfectly inelas­
tic, as presented in Diagram C. The current supply is determined mainly by 
the acreage planted, which is influenced by the expected price as well as 
other economic and policy factors. The expected price is formed from the 
information available prior to the current crop year. Therefore, for the 
current period, soybean production is predetermined. The difference 
between domestic soybean production and demand determines the excess demand 
curve (BED) in Diagram D. 
Partly for simplicity, and partly because almost all of the soybean 
imports in these economies are from the United States, for whom these 
imports account for relatively small portions of total exports, a "small-
country assumption" is adopted in the model. These importing economies are 
assumed as price takers facing a perfectly elastic foreign excess supply 
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curve (BBS) at the soybean world price (WBP). The excess demand curve and 
the excess suppy curve determine the amount of soybean imports (BIM) at the 
intersection (Diagram D). Soybean crushing demand, food demand, and domes­
tic production are also simultaneously determined at the world price level. 
Soymeal and soyoil are joint products of the soybean crushing indus­
try. The volumes of soymeal and soyoil produced from each unit of soybeans 
crushed depend on the meal and oil content of the beans as well as the 
extraction technology. Once the quantity of crush demand is determined, 
the domestic supplies of soymeal and soyoil are fixed, as shown by MPR and 
OFR in Diagram E and Diagram 6, respectively. Soymeal demand schedule (MD) 
is derived for different levels of soymeal prices holding constant for 
other factors (Diagram E). 
Soymeal excess demand (MED) is derived from the quantitative differ­
ences between domestic supply and domestic demand at different soymeal 
prices (MP), as shown in Diagram F. Under the "small-country assumption", 
the world soymeal excess supply schedule (MES) is the horizontal line at 
world soymeal price, as shown in Diagram F. The intersection of the 
soymeal excess supply and domestic excess demand determines the volume of 
soymeal imports (MIM). The meal price also determines the domestic soymeal 
demand level and feeds back into crush demand by virtue of its effect upon 
crushing margins. 
The same derivation is applied to the soyoil sector. The quantities 
of soybean crushed determine the domestic soyoil production (OPR). The 
domestic soyoil demand schedule (OD) is derived with respect to different 
price levels, assuming other factors are constant (Diagram G). Soyoil 
96 
excess demand (OED) is derived in the same manner as in the soymeal sector. 
The world soyoil price (WOP) determines the horizontal excess supply curve 
(OES), and the intersection of excess supply and excess demand curves 
determines the volume of soyoil imports (OIM), as shown in Diagram H. The 
world soyoil price also determines the level of domestic soyoil consumption 
and, as soymeal price, influences soybean crush demand through the crushing 
margin. 
To demonstrate the effects of an exogenous change, assume that for 
some reason(s) the world soybean price is increased. This exogenous change 
shifts the soybean excess supply curve up and reduces the quantities of 
soybean crushing demand and food demand. As a result, the volumes of 
soybean excess demand and domestic soybean crushing demand are decreased 
(Figure 3.1). The decline in soybean crushing demand reduces both soymeal 
production and soyoil production. Assuming that soymeal price and soyoil 
price are not affected by the change in soybean price, decreased domestic 
production of soymeal and soyoil cause the excess demand curves of soymeal 
and soyoil to shift out and increase the volumes of soymeal imports and 
soyoil imports. 
Impacts of domestic policy upon excess demand 
The analysis so far has assumed no government intervention in the 
domestic agricultural sector. Government intervenes in the agricultural 
sector for a variety of reasons, including price and income enhancement for 
producers, subsidization of consumer prices, transfers of income, etc. 
These interventions can alter the country's interface with world markets 
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and therefore may alter the import demand. In this section, policy inter­
vention is introduced into the model. 
Figure 3.2 illustrates the impact upon excess demand of a minimum 
guaranteed producer price in the long run. When the importing country 
fixes producer price of soybeans at P, domestic soybean supply relative to 
world soybean prices is perfectly inelastic and is shown as BPR'. This 
rotates the import demand function to BED', assuming that consumers can 
continue to buy at world prices. With a minimum guaranteed producer price 
(P), the domestic supply curve and the excess demand curve would be kinked 
at the minimum price, following normal curves above that minimum price. As 
a result, traded quantity will decrease. Since the result of the policy 
intervention is to rotate the excess demand function and make it less 
elastic, any shock to the world price will result in smaller changes in 
quantity imported (as long as the world price is still lower than the mini­
mum price). 
Consider now an increase in the level of guaranteed producer price, 
from P to P', as shown in Figure 3.3. The domestic supply curve and the 
import demand curve would be kinked at P'. Consequently, domestic supply 
will rise, and the import demand will fall. 
Mathematical Presentation of Conceptual Model 
The conceptual model can also be presented in a simple mathematical 
form as follows: 
(1) BPR - f^ (PBS, A) f^  ^> 0 
(2) BCD = fgCPB, PM, PO, LPR, B) f2j< 0, f^ g > 0, f^ g > 0, fg^  > 0 
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Figure 3.3. Impact on excess demand of an increase in guaranteed price 
100 
13) BFD fgCPB, Y, C) 3^1 < 0. f;: > 0 
(4) MD f^ (PM, LPR, D) 4^1 < 0, f*. > 
(5) OD f5(P0, Y, E) 5^1 < 0. <62 > 0 
(6) LD fg(LP, Y, F) 6^1 < 0, fg2 > 0 
(7) LPR LD + LSC - LIM 
(8) BIM BCD + BFD - BPR 
(9) MIM MD - BCD * MY 
(10) DIM OD - BCD * OY 
(11) PB PBW * EXR 
(12) PM = PMW * EXR 
(13) PO POW * EXR 
Endogenous variables: 
BCD = soybean crushing demand 
BFD = soybean food demand 
BIM = soybean excess demand 
BFR = soybean domestic production 
LD " livestock domestic demand 
LPR " livestock domestic production 
MD = soymeal domestic demand 
MIM = soymeal excess demand 
OD = soyoil domestic demand 
DIM = soyoil excess demand 
PB = soybean domestic price 
PM = soymeal domestic price 
PO = soyoil domestic price 
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Exogenous variables : 
A other factors influencing domestic soybean production 
B other factors influencing domestic soybean crushing demand 
C other factors influencing domestic soybean food demand 
D other factors influencing domestic soymeal demand 
E other factors influencing domestic soyoil demand 
EXR exchange rate, in terms of domestic ; currency 
F other factors influencing domestic livestock demand 
LIM = livestock net imports 
LP livestock weighted price 
LSC livestock ending-stock changes 
MY soymeal extraction rate 
OY soyoil extraction rate 
PBS soybean support price declared 
PBW soybean world price 
PMW soymeal world price 
POW soyoil world price 
Y real income 
Equation (1) presents domestic soybean production as a function of 
domestic soybean support price and other factors. It is expected that 
higher domestic soybean support price will induce higher domestic soybean 
production. 
Equation (2) is the behavioral equation for domestic soybean crushing 
demand. The crushing demand is influenced by soybean price, soymeal price, 
soyoil price, domestic livestock production (as defined in equation 7), and 
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other factors. Soymeal price, soyoil price, and livestock production are 
expected to have positive influences upon crushing demand, while soybean 
price has a negative influence. 
Equations (3) and (5) represent domestic demand for soybeans as food 
consumption and soyoil, respectively. They are expected to have negative 
relationships with their own prices and positive relationships with the 
real income level. 
Equation (4) represents domestic demand for soymeal as a function of 
soymeal price, domestic livestock production, and other factors. Soymeal 
price is expected to have a negative impact upon soymeal demand, while 
livestock production is expected to have a positive impact. 
Equations (8)-(10) are market clearing equilibrium conditions for 
soybeans, soymeal, and soyoil, respectively. Excess demand for soybeans, 
soymeal, and soyoil is regarded as the difference between total domestic 
demand and total domestic supply. Under assumptions 1 and 2 mentioned in 
the previous section, the excess demand (or excess supply, if the differ­
ence is negative) is the net import demand (or net export supply). For 
simplicity, total domestic demand for soybeans is regarded as the sum of 
only soybean crushing demand and soybean food demand, and total domestic 
supply of soybeans is only the domestic production. Soybean stock changes 
and other uses are ignored in the simple model. For the same reason, total 
domestic supply of soymeal and soyoil are regarded as the amount of soybean 
crushed times soymeal extraction rate and soyoil extraction rate, respec­
tively, while domestic consumption of soymeal and soyoil are regarded as 
the total domestic demand for soymeal and soyoil, respectively. 
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Equations (11)-(13) are the price linkages. Under assumptions 3-6, 
domestic price, in terms of domestic currency, is the world price multi­
plied by the exchange rate in the "small country". 
To better understand the behavioral relationships of this model, 
comparative static analysis was performed. Several reduced form impacts 
are derived by taking the total differentials of the model and solving for 
the reduced-form equations. The reduced forms for soybean excess demand 
(BIM), soymeal excess demand (MIM), and soyoil excess demand (OIM) are 
given by equations (14)-(16). For simplicity, "other factors" are omitted 
from the equations: 
(14) dBIM - fg^ dPE + fggdPM + fg^ dPO + f24dLPR + fg^ dPB + f^ d^Y 
- fjjdPBS 
. (F,! + F3^)DPB + FGGDPM + FGGDPO + F^^DY + FG^CFG^DLP 
+ fggdY + dLSC - dLIM) - f^ d^PBS 
= (f^ j^  + fj^ XPBWdEXR + EXR'dPBW) + fgg^ PMW'dEXR 
+ EXR'dPMW) + fggCPOW'dEXR + EXR'dPOW) + (^ 24*^ 62 
+ fgg^ dY + f^ '^fgjdLP + fg^ dLSC - f^ d^LIM - f^ d^PBS 
(15) dMIM - f^ d^PM + f^ jdLPR - BCD'dMY - MY.(f2^ dPB + f^ gdPM + fg^ dPO 
+ fg^ dLPR) 
= (f^ j - MY'f22)dFM - MY*fj^ dPB - MY'fg^ dPO 
+ (f^ 2 - M?'f24)dLPR 
= (f^ j - MY*f22)(PMW«dEXR + EXR'dPMW) - MY»f2^ (PBW»dEXR 
+ EXR'dPBW) - MY'fggCPOW'dEXR + EXR«dPOW) 
+ (f^ j - MY-f2^ )(fg^ dLP + fggdY + dLSC - dLIM) 
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(16) dOIM = fgjdPO + fggdY - ECD'dOY - OY'tfgidPB + f^ gdPM + fg^ dPO 
+ fg^ dLPR) 
" (fjj - OY»£23)dPO - OY'fgidPB - OY'fggdPM + fggdY 
- BCD'dOY - 0Y'f2^ (fg^ dLP + fg^ dY + dLSC - dLIM) 
+ (fjj - OY*f23)(P0WdEXR + EXR'dPOW) - 0Y«fjjCPBWdEXR 
+ EXR'dPBW) - OY'fggfPMW'dEXR + EXR'dPMW) + 
- BCD'dOY - OY'fj^ CfgjdLP + fggdY + dLSC - dLIM) 
A discussion of the impacts of exogenous changes upon import demand 
for soybeans, soymeal, and soyoil follows: 
Change in world soybean price 
(17) nil - (fgi + f3i)*EXR < 0, since fjj, fg^  < 0; EXR > 0 
(18) 1^ » -fji'MY'EXR > 0, since < 0; MY, EXR > 0 
(19) -fgi'OY'EXR > 0, since f^  ^< 0; OY, EXR > 0 
An increase of world soybean price will reduce import demand for 
soybeans, while increasing import demand for soymeal and soyoil. The 
increase in soybean price decreases the amounts of domestic soybean 
crushing demand and soybean food demand. Excess demand for soybeans is, 
therefore, reduced. Decreased soybean crushing demand reduces domestic 
soymeal production and soyoil production. As a result, excess demand for 
soymeal and soyoil will be increased. 
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Change in world soymeal price 
dBIM 
dPMW = f22'EXR > 0, since EXR > 0 
dMIM 
dPMW - (f^ j-f22*MY)»EXR < 0, since < 0; MY, EXR > 0 
dOlM 
dPMW = -fgg'OY'EXR < 0, since fgg, OY, EXR > 0 
An increase in the world soymeal price will increase the domestic 
soymeal price, which will, in turn, decrease domestic soymeal demand and 
make domestic soybean crushing more attractive. Increased soybean crushing 
demand will increase domestic soymeal and soyoll supply. As a result, 
excess demand for soymeal will be decreased, while excess demand for 
soybeans and soyoll will be increased. 
Change in the exchange rate 
The impacts of a change in exchange rate upon import demand for 
soybeans, soymeal, and soyoll are ambiguous in this model because the 
impact upon the underlying domestic soybean crushing demand is likewise 
ambiguous. Nevertheless, it can be shown that, in the model, an increase 
in exchange rate (devaluation) will increase domestic prices of soybeans, 
soymeal, and soyoll, and cause domestic demand for soymeal, soyoll, and 
soybean food consumption to decrease. Domestic soybean crushing demand. 
(23) dBIM dEXR = (f2i+f3i)PMW + f22'PMW + f23'P0W 
dIM 
dEXR - (f^ j-f22*MY)PMff - f2j*MY'PBW - f2gMY'P0W 
dOIM 
dEXR - (fgi-f23'0Y)P0W - f2i'0Y'PBW - f22*0Y»PMW 
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however, may be increased, decreased, or unchanged, depending upon the 
relative magnitudes of the negative impact of soybean price and the posi­
tive impacts of soymeal and soyoil prices. Consequently, the impacts of a 
change in exchange rate upon domestic production of soymeal and soyoil, as 
well as upon domestic total demand for soybeans, are ambiguous. As a 
result, the impacts upon import demand cannot be determined in the model. 
Change in the support price 
An increase in the support price (PBS) will increase domestic soybean 
production and decrease soybean imports, while soymeal imports and soyoil 
imports are unaffected. 
(26) Hi? • -fll < 0' ^11 > 0 
(27) ##-0 
(28) 0 
Change in real income 
(29) 1ÎT" ^ 24*^ 62 3^2 ^  ° 
(30> " (62'(F42-M'F24) 
(^ )^ ~dY~ " ^52" °^ '^ 24*^ 62 
An increase in the real income level will increase soybean imports 
because both soybean crushing demand and soybean food demand will be 
increased. Higher income will lead to higher livestock demand, and higher 
livestock production, therefore, will increase soybean crushing demand. 
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Soymeal demand and soyoil demand will also be increased. However, 
increased soybean crushing demand will increase the domestic supply of 
soymeal and soyoil. Therefore, the impacts of income changes upon soymeal 
and soyoil import demand are ambiguous. 
In conclusion, the conceptual model presents basic economic interrela­
tionships among soybeans, soymeal, soyoil, and livestock sectors. The 
comparative static analyses provided a better understanding of the impacts 
of some exogenous changes in prices, income, and policy upon the import 
demand for soybeans, soymeal, and soyoil. For simplicity, only income and 
the prices of these three products were considered as the main factors 
influencing the soybean economy. However, the true situation is consider­
ably more complex. Many other factors, such as prices of competing 
products, population, and government policies, also influence supply and 
demand conditions. 
Based on the theoretical background provided by the conceptual model, 
a modified general model of the soybean market in these three economies 
will be presented in the next section. The general model will then lend 
itself to building empirical models for Japan, Taiwan, and South Korea in 
Chapter IV. 
General Regional Model of the Soybean Markets 
The general model of the soybean markets in these East Asian economies 
is presented in Table 3.1. The 15-equation system comprises equations for 
domestic soybean supply; soybean crushing demand, soybean food demand, 
soymeal demand, livestock demand, soyoil demand, price linkages, and trade 
flow linkages. 
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Table 3.1. General model of the Soybean Markets in Japan, Taiwan, and 
Korea 
Domestic Soybean Supply Equation; 
3.1) Soybean Production • f(deflated soybean support price*, deflated 
lagged major competing crop farm price", lagged 
soybean production others) 
Crushing Demand Equation; 
3.2) Soybean Crushing Demand = f(deflated soybean crushing ratio*, HPAU 
production , crushing capacity*, others) 
Whole Bean Demand Equation; 
3.3) Soybean Food Demand, per capita = f(real income per capita*, 
deflated soybean retail price", 
weighted livestock real price 
index , others) 
Soymeal Demand Equation; 
3.4) Soymeal Demand • f(deflated soymeal retail price", deflated major 
competing meal retail price*, high protein animal 
unit production*, others) 
Livestock Demand Equation; 
3.5) HPAU Consumption, per capita = f(real income per capita*, weighted 
livestock real price index", others) 
Soyoil Demand Equation; 
3.6) Soyoil Demand, per capita • f(real income per capita*, deflated 
soyoil retail price", major competing 
oil retail price*, others) 
Price Linkage Equations; 
3.7) Soybean Import Price = f(U.S. soybean export price * exchange rate*, 
others) 
3.8) Soybean Retail Price » f(soybean import price*, others) 
3.9) Soymeal Retail Price " f(U.S. soymeal export price * exchange rate*, 
others) 
3.10) Soyoil Retail Price = f(U.S. soyoil export price * exchange rate*, 
others) 
Table 3.1. (continued) 
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Identities: 
3.11) Soybean Excess Demand = Soybean Crushing Demand + Soybean Food 
Demand + Soybean Seeds Demand and Waste and 
Soybean Net Stock Change - Soybean Domestic 
Production 
3.12) Soymeal Excess Demand = Soymeal Demand + Soymeal Net Stock Change -
Soybean Crushing Demand * Soymeal Yield 
3.13) Soyoil Excess Demand = Soyoil Demand + Soyoil Net Stock Change -
Soybean Crushing Demand + Soyoil Yield 
3.14) HPÂU Production " HPAU Consumption + HPAU Net Stock Change + HPAU 
Net Exports 
3.13) Soybean Crushing Ratio =» (Soymeal Retail Price * Soymeal Yield + 
Soyoil Retail Price * Soyoil Yield)/Soybean 
Import Price 
Endogenous Variables; 
Soybean excess demand, Soymeal excess demand, Soyoil excess demand. Soybean 
production. Soybean crushing demand. Soybean food demand, Soymeal demand, 
Soyoil demand, HPAU consumption, HP AU production. Soybean crushing ratio. 
Soybean import price. Soybean retail price, Soymeal retail price, Soyoil 
retail price 
Predetermined Variables; 
Soybean support price. Lagged major competing crop farm price. Lagged 
soybean production. Crushing capacity. Real GNP, Population, Competing meal 
retail price. Competing oil retail price. Weighted livestock price index. 
Exchange rate, U.S. soybean export price, U.S. soymeal export price, U.S. 
soyoil export price. Soybean seed demand and waste. Soybean net stock 
change, Soymeal yield, Soyoil yield, Soymeal net stock change, Soyoil net 
stock change, HPAU net stock change, HPAU net exports, WPI, CPI, Farm Price 
Index 
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Equation 3.1 represents the domestic soybean production as a function 
of lagged production, declared soybean support price, lagged prices of its 
competing or complementary crops, and other exogenous variables such as 
government policies and weather. Soybean production is a time-consuming 
operation, and it takes time for adjustment. Immediately increasing or 
decreasing planned acreage is costly. Therefore, soybean production in the 
current year is expected to have a positive relationship with production in 
the previous year. An increase in the support price of soybeans or the 
expected price of a complementary crop will increase soybean production, 
while an increase in an expected competing crop price will have an inverse 
effect on soybean production. Since soybean support prices are declared by 
the governments before the soybeans are planted, the support prices 
declared have a positive influence upon current soybean production. The 
expected price of the competing crop is formed from the information 
available prior to the current crop year. Therefore, soybean production is 
influenced by the price of competing crop in the previous period. The 
influence of government policy depends upon the character of the policy 
instrument. For example, an increase in the minimum soybean support price 
will reduce farmers' production risk and will have a positive effect upon 
soybean production. 
The soybean crushing demand (equation 3.2) is represented as a 
function of "crushing ratio", HPAU produced, and other variables. The 
"crushing ratio" is measured by the ratio of the output value (the total 
value of soymeal and soyoil produced from one unit of soybeans crushed) to 
the soybean input cost (equation 3.15). It indicates the profitability of 
I l l  
crushing operations and is expected to have a positive influence upon 
soybean crushing level. The use of HPÂU production (defined in equation 
3.14 as the total production of beef, pork, poultry, and eggs) represents 
the growth in the crushing industry and assumes that crushing capacity 
grows in response to livestock production because soybean crushing demand 
is a derived demand mainly for soymeal used in the livestock sector. 
Soybean food demand (equation 3.3), although not as important as 
crushing demand, is endogenized in this study because soybean foods are 
part of the traditional diet of China, Japan, Korea, and other Oriental 
countries as added sources of protein. Per capita soybean food demand is 
expected to be negatively related to its own price, and positively related 
to real personal income as well as to the price of its substitutes (e.g., 
animal preotein sources). 
Equation 3.11 is the excess demand for soybeans which each region is 
willing to import from other regions. It is regarded as the difference 
between total domestic soybean demand and total domestic soybean supply, 
assuming imports and domestic products are perfect substitutes. 
Domestic soymeal demand (equation 3.4) is a function of deflated 
soymeal price, price of major substitute meal, number of high-protein 
animal units (weighted quantities of beef, pork, poultry, and egg produc­
tions), deflated corn price, and other factors. Soymeal price is expected 
to have a negative effect on soymeal demand, while the price of major 
competing meal is expected to have a positive effect on soymeal demand. 
Soymeal is the most important high-protein meal used in animal feed. 
However, other high—protein meals, such as fishmeal, sunflower meal, and 
112 
peanut meal, can be used as substitutes for soymeal as protein sources. As 
soymeal is high in crude and digestible protein and low in fiber, it is 
mostly used in commercially prepared and farm-mixed feeds for nonruminant 
animals such as hogs and poultry. However, some is also used for dairy and 
beef cattle. 
The HPÂU production is expected to have a positive influence on 
soymeal demand. Although it could be criticized that the amounts of 
soymeal required for producing each unit of beef, pork, poultry, and egg 
are not unique, there are several reasons why the variable is adopted in 
explaining the soymeal demand: First, there are no dependable data of such 
meal-meat transformation ratios in these economies. Second, the HPAU 
production is derived from HPAU consumption to link the growth of soybean 
and livestock sectors to economic and population growth. Third, from the 
consumption point of view, it is more reasonable to measure the total HPAU 
consumption by simple summation than weighted summation basing on some 
subjective meal-meat conversion rates. 
Corn is a major energy source of feed containing some essential amino 
acids which are absent in soymeal but provides relatively low protein 
concentrates. Therefore, corn behaves as a supplementary good for soymeal 
in feed. However, corn can also be a protein substitute for soymeal when 
soymeal price is relatively high because the nutritional requirement for 
feed allows for a wide range of protein source combinations. Therefore, 
the relationship of soymeal demand with the price of corn can be positive 
or negative. 
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Equation 3.12 represents the excess demand for soymeal, the difference 
between total domestic soymeal demand and total domestic soymeal produc­
tion. The soymeal production is determined by the level of soybean crushed 
and the meal yield. THe total domestic demand is regarded as the sum of 
soymeal demand (equation 3.4) and soymeal stock change (e.g., ending stock 
minus beginning stock). Soymeal stock is normally kept at a minimum level 
because of its perishable nature. Usually crushers will stock soybeans and 
not fully utilize their crushing capacity rather than stock up the end 
products. As the change in soymeal stock is usually small, it is regarded 
as exogenous in the study. 
Per capita consumption of high-protein animal units (equation 3.5) has 
been introduced into the model to study the interactions between the 
livestock and soybean sectors. The demand concept is used to link the 
growth of the soybean sector to economic growth and consequent consumption 
changes. Per capita HPAU consumption is expected to be negatively related 
to weighted livestock price and positively related to real personal 
income. 
Equation 3.14 is the trade flow linkage for the livestock sector. The 
identity represents the number of high-protein animal produced as the sum 
of total HPAU consumption, HPAU net stock change, and HPAU net exports. 
Total HPAU consumption is the per capita consumption times population. The 
net stock change is the ending stock minus beginning stock. Net exports 
are exports minus imports. If imports are higher than exports, this value 
is negative and can be regarded as net imports. HPAU production is endo-
genized here to study how imports, exports, and consumption of HPAU will 
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affect domestic livestock production and, in turn, the demand for soymeal 
and soybeans. 
Per capita soyoil consumption (equation 3.6) is a function of per 
capita real income, its own price, and the price of competing oil. Soyoil 
consumption is expected to vary positively with real income per capita but 
negatively with its own deflated price. Although soybean oil is the most 
popular vegetable oil consumed in these East Asian economies, other vege­
table oils such as rapeseed oil and peanut oil are substitutes for soybean 
oil. The prices of these competing vegetable oils will have a positive 
influence upon soyoil demand. 
Soyoil excess demand is presented in equation 3.10 as the net of total 
domestic soyoil consumption and stock change less domestic soyoil produc­
tion. Total domestic consumption is per capita consumption times popula­
tion. Domestic soyoil production is determined by the level of soybean 
crushed and the soyoil extraction rate. Soyoil stock change is regarded as 
exogenous for its relatively small quantity. 
Equations 3.7 to 3.10 are the price linkages for soybean prices, 
soymeal price, and soyoil price. The domestic market is linked with the 
world market through these price linkage equations and the external trade 
equations mentioned before. Since the United States is the main supplier 
of soybeans, soymeal, and soyoil to the three economies, world prices are 
proxied by U.S. export prices, measured in domestic currency of the import­
ing country. 
If there is no price distortion, and if all fluctuation in world 
prices are fully transmitted to domestic prices, then each price linkage 
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equation is expected to have a constant term equal to zero and the coeffi­
cient on its explanatory price equal to one. However, because there are 
marketing costs, such as transportation costs, tariffs, and domestic taxes, 
as well as government controls, such as quotas, and subsidies, the esti­
mated constant terms and coefficients on the explanatory prices might be 
significantly different from 0 and 1, respectively. 
Propositions 
The propositions to be evaluated are summarized as follows: 
First, the soybean acreage in each economy is significantly influenced 
by the soybean support price and the lagged acreage planted. 
Second, the profitability of crushing processes and domestic HPÂU 
production are the most decisive determinants of soybean crushing demand. 
Third, soymeal demand is significantly influenced by domestic HPAU 
production, soymeal price, and price of major competing meal. 
Fourth, per capita real income and the own price are the major factors 
influencing per capita meat demand, soybean food demand, and soyoil 
demand. 
Fifth, the relative impact of different factors differs widely from 
one economy to the next. 
Sixth, growth factors (such as income and population) are more impor­
tant determinants of soybean import demand than policy factors (such as 
soybean support price and beef import controls). 
Seventh, within growth factors, income growth is more important than 
population growth. 
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These propositions will be evaluated according to the estimation 
results of the empirical models and the dynamic simulation analyses 
described in the following chapters. 
Estimation Techniques 
Consider the following equation system which is presented in matrix 
form: 
AY » BX + U 
where, Y = matrix of endogenous variables 
X = matrix of predetermined variables 
Â = matrix of coefficients on endogenous variables 
B = matrix of coefficients on predetermined variables 
U = matrix of residuals 
If matrix A can be expressed as a (block) triangular matrix, then the 
system of equations is called a (block-) recursive equation system. If 
matrix A can be expressed as a diagonal or block diagonal matrix, then the 
system is considered as a seemingly unrelated-equation system. If matrix A 
cannot be expressed in either of the forms mentioned above, then the system 
is a simultaneous-equation system. 
In a recursive equation system, each of the endogenous variables can 
he determined sequentially, while a block-recursive equation system is a 
group of equations which can be broken up into groups or blocks of equa­
tions in such a way that groups of equations across blocks are recursive. 
A seemingly unrelated equation system is a specific type of recursive model 
which consists of a series of equations linked because the error terms 
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across equations are correlated. A simultaneous-equation system is a 
completely interdependent system in which any endogenous variable cannot be 
solved without simultaneously solving all equations. 
If the disturbance terms across equations in a recursive system or a 
seemingly unrelated system are not correlated, ordinary least squares (OLS) 
would be a consistent and asymptotically efficient estimator applied in 
estimation. However, when the error terms are correlated across equations, 
the application of OLS would be inappropriate, and the efficiency of the 
parameter estimates could be improved using a more sophisticated estimation 
technique developed by Zellner. This technique is called seemingly 
unrelated regression (SUR), joint generalized least squares, or Zellner's 
method. 
Zellner suggests that efficiency in estimation can be gained if one 
veiws the system of seemingly unrelated equations as a single large 
equation to be estimated. Estimation of this single system equation is 
accomplished efficiently through the use of generalized least squares 
estimation. SUR achieves an improvement in efficiency over OLS by taking 
into explicit account the fact that error terms across equations may not be 
zero. 
In a simultaneous-equation system, OLS estimation will generally yield 
biased and inconsistent parameter estimates. This is because the equations 
in the simultaneous system are interdependent such that some dependent 
variables from other equations appear as regressors in a certain equation. 
As a result, the endogenous variables which appear as regressors in a 
certain equation are correlated with the disturbance term of the equation; 
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while OLS estimates will be consistent only if all the independent 
variables in a certain equation are uncorrelated with the disturbance term. 
Two-stage least squares (2SLS} and three-stage least squares (3SLS) are two 
popular estimating techniques applied to estimate a simultaneous-equation 
system. 2SLS is a single-equation method, while 3SLS is a system method. 
2SLS and 3SLS estimations can solve the problem of correlation of the 
disturbance term in a certain equation with the endogenous variables 
appearing as regressors in that equation and can thereby yield consistent 
estimates. However, if correlation exists among disturbances across equa­
tions, the 3SLS estimator is more efficient than the 2SLS estimator. This 
is because 3SLS involved the application of generalized least-squares esti­
mation to the system of equations, each of which has first been estimated 
using 2SLS, and takes into account cross-equation correlation. In the 
first stage of 3SLS, the reduced form of the equation system is estimated 
through OLS. The fitted values of the endogenous variables are then used 
to get 2SLS estimates of all the equations in the system. Once the 2SLS 
parameters have been calculated, the residuals of each equation are used to 
estimate the cross-equation variances and covariances. In the third stage, 
generalized least-squares parameter estimates are obtained. 
The general model specified is a recursive equation system. In order 
to take into account the possible correlation among the error terms across 
equations, seeming unrelated regression (SUR) is adopted to estimate the 
behavioral equations in the model. The model can also be estimated consis­
tently and asymptotically efficiently by 3SLS, no matter what the variance-
covariance matrix of disturbances looks like. However, if there is any 
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specification error in the model, 3SLS estimates may be biased, particu­
larly for a small sample size (45). Moreover, the estimations through SUR 
and 3SLS in a recursive model will yield analogous results, especially when 
the sample size is small (10). 
Validation Tests of the Model 
The performance of the model can be evaluated by its ability to 
reproduce the actual data in an ex post simulation, the validity of its 
estimates, and its stability. 
After the model is estimated, the equations arc examined, on a one-by-
one basis, regarding the theoretical reasonablene^ s as well as the statis­
tical significance of each equation's coefficients and overall fit. Then a 
historical simulation over the estimation period is performed, given the 
historical series for the exogenous variables and the initial values for 
the endogenous variables. How closely each endogenous variable tracks its 
corresponding historical data series is then examined to evaluate the 
performance of the model. Some static measurements are used to assist the 
evaluation: rms (root-mean-square) simulation error, rms percent error, 
and Theil's forecast error measures. 
The rms simulation error for a variable Y is defined as: 
rms error =  ^(YH-Y)^ ]^ ^^  
where Y = actual value 
YH = simulated value of Y 
T = number of periods in the simulation 
The rms error is a measure of the deviation of the simulated variable from 
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its actual time path. The magnitude of this error can be evaluated only by 
comparing it with the average size of the variable, rms percent error is 
defined as: 
r 1 V /YH-T\2Tl/2 
rms percent error • J 
This is also a measure of the deviation of the simulated variable from its 
actual time path but in percentage terms. The smaller the value, the 
better the simulation has performed. 
Theil's forecast error proportions are also useful simul?tion statis­
tics related to the rms error and applied to .evaluate the performance of 
ex post simulations. The simulation error is decomposed into three propor­
tions: UM (bias error), UR (regression error), and OD (disturbance error). 
These proportions of inequality are defined as; 
.— -\2 
UM  ^ T (bias proportion) 
(1/T)E(YH-Y) 
(Si-Sg)^  
US s- (variance proportion) 
(1/T)E(YH-Y) 
2(1-C)8.S 
and UD =• (disturbance proportion) 
(1/T)Z(YH-Y) 
where Y = actual value 
YH = simulated value of Y 
T = number of periods in the simulation 
Y = mean of the series of Y 
YH = mean of the series of YH 
Sj^  = standard deviation of the series of Y 
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= standard deviation of the series of YH 
c = correlation coefficient of series Y and YH 
The bias proportion (UM) is an indication of systematic error, since 
it measures the extent to which the mean values of the simulated and actual 
series deviate from each other. Therefore, we hope that UM would be close 
to zero. The variance proportion (UR) indicates the ability of the model 
to replicate the degree of variability in the variable of interest. When 
UR is large, it indicates that the actual series has fluctuated consider­
ably, while the simulated series shows little fluctuation, or vice versa. 
Therefore, we also hope that UR would be close to zero. Finally, the 
disturbance proportion (UD) represents the unsystematic error. It is an 
indication of the remaining error after deviations from average values and 
average variabilities have been accounted for. Since UM + UR + UD = 1, Che 
ideal distribution of inequality over these proportions is UM = UR = 0, and 
UD = 1 (45). 
The stability of the model can be measured by its response to a one-
period exogenous shock. If the fluctuation response to the shock is 
decreasing as time passes, and the new simulation estimates move back to 
the base simulating results again, then the model is stable. The more 
stable the model is, the faster the adjustment back toward the base simula­
tion results. 
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CHAPTER IV. MODEL ESTIMATION AND VALIDATION 
This chapter presents the estimated results and validation tests of 
the soybean model developed in the previous chapter. The empirical model 
for Japan is presented first, followed by the empirical models for Taiwan 
and South Korea. Conclusions and comparisons are presented in the last 
section. 
Japan 
The estimation results of the soybean economy in Japan are presented 
2 in Table 4.1 including R , Durbin Watson (DW), t ratio, and elasticity 
values. The first-order serial correlation coefficient (p) is also 
reported in some of the behavioral equations showing a problem of serial 
correlation. For those equations, the Cochrane-Orcutt procedure (45) was 
adopted to correct the first-order serial-correlation problem and to 
increase their efficiency of estimation. For the equations containing 
lagged dependent variable, Durbin h statistics (DW(h)) are reported. The 
estimated results were obtained through seemingly unrelated regressions 
(SUR) based on 1960-82 annual data. The SAS/ETS program was used to 
perform the calculation. In the preliminary study, 3SLS was also adopted 
for estimation. Estimation with these two techniques yielded similar 
results. 
Domestic soybean acreage planted (BA) (equation 4.1) was significantly 
influenced by the soybean acreage planted in the previous year (BAL) and 
the deflated soybean support price (BSP). Both the explanatory variables 
have the expected positive sign. The lagged dependent variable was the 
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Table 4.1. Structural estimates of the soybean model in Japan^  
(4.1) »A - -18.8 + 0.93 BAL + 0.0657 BSP 
(-2.45) (31.59) (5.04) 
<0.979) <0.157> 
r2 - 0.975 DW(h) - -2.25 
(4.2) LDPC - -34.35 + 0.01 Y - 0.0065 LP +0.71 T 
(-3.11) (3.95) (-6.18) (5.60) 
<0.555> <-0.847> 
R2 - 0.998 Dtf - 1.65 P = .88 
(4.3) BCD - -210.46 + 0.474 LPR + 251.09 CR + 0.32 BCDL - 173.04 DVl 
(-1.67) (8.63) (3.08) (3.82) (-3.97) 
<a.78> <0.0046> <0.168) 
r2 - 0.993 DW(h) - 2.25 
(4.4) MD » -1155.96 + 0.65 LPR + 3.557 FMP + 22.428 LPFP + 8.091 CWP 
(-4.52) (18.76) (4.63) (3.90) (2.03) 
<0.989> <0.122> <0.211> <0.02) 
R2 • 0.996 DW - 1.14 P - .7 
(4.5) UFDPC - 11.86 + 0.0056 Y - 0.0098 BWP - 0.14 T 
(3.97) (4.29) (-2.42) (-2.67) 
<0.909) <-0.034> 
r2 - 0.918 DW - 1.94 P - .7 
(4.6) ODPC - 0.65 + 0.0045 Y - 0.0007 (OWP/WPI) 
(2.28) (23.54) (-4.20) 
<1.048> <-0.195> 
R2 - 0.998 DW - 1.63 
(4.7) DIP - 43.05 + 0.695 USBP + 69.17 DVl - 87.44 DV73 
(3.00) (5.45) (3.63) (-7.04) 
<0.602> 
r2 - 0.976 DW - 2.80 
(4.8) MWP - 3261.77 + 1.43 (USMP*EXR) + 29,583.79 DV73 
(1.14) (21.28) (10.03) 
<0.935> 
r2 - 0.963 DW - 1.93 
(4.9) OWP - 40,936.99 + 1.0657 (USOP*EXR) + 30,111.58 DVl 
(3.70) (9.32) (2.83) 
<0.711> 
r2 . 0.909 DW - 1.55 
''Numbers in ( ) are t values; numbers in ( ) are elasticities. 
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Tublo 4.1. continued 
(4.10) BIM - BCD + BFDPC * POP + BSC + BEL - BA * BY 
(4.11) MIM » MD + MSG + MBL - BCD * MY 
(4.12) OIM - OCPC * POP + OSC + OBL - BCD * OY 
(4.13) LPR - LDPC * POP + EPR + LSC - LIM + L3L 
(4.14) CR » (MWP * MY + OWP * OY)/(BIP * EXR) 
Endogenous variables: 
RA = Soybean acreage planted, 000 ha 
BCD - Soybean crushing demand, 000 MX 
BI'DPC " Per capita soybean food demand, kg 
BIM " Soybean imports, 000 MT 
BIP • Soybean import price, $/MT 
CH " Soybean crushing ratio 
LDI'C " Per capita meat demand, kg 
[.I'll " HPAU production, 000 MT 
Ml) » Soyneal demand, 000 MT 
MIM " Soymeal imports, 000 MT 
MWP • Soymeal wholesale price, ¥/MT 
OIJI'C " Per capita soyoil demand, kg 
DIM " Soyoil imports, 000 MT 
OWI' " Soyoil wholesale price, V/MT 
Exogenous variables: 
BAL " Soybean acreage planted in the previous year, 000 ha 
BHL " Soybean other uses and waste, 000 MT 
BCDL • Soybean crushed in the previous year, 000 MT 
BSC " Soybean ending-stock changes, 000 MT 
BSI' " Deflated soybean support price, at constant price of 1967, $/MT 
BWl' = Deflated soybean wholesale price, at constant price of 1967, 
%/kg 
BY = Soybean yield, MT/ha 
CWP " Deflated corn wholesale price, at constant price of 1967, ¥/MT 
DVl " Dumny variable for years since 1973 = 1, other years = 0 
DV73 = Dummy variable for the year 1973 = 1, other years = 0 
El'K = Egg production, 000 MT 
EX II " Exchange rate, %/$ 
FMI' " Deflated fished meal wholesale price, at constant price of 
1967, ¥/MT 
LBIj " Meat other uses and waste, 000 MT 
LIM = Meat net imports, 000 MT 
LP " Weighted meat price, at 1975 constant price, %/kg 
Table 4.1. Continued 
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Exogenous variables (continued): 
IFPF " Relative price of meat to mixed feed 
liSC " Livestock ending-stock changes, 000 MT 
MBL • Soymsal other uses and waste, 000 MT 
MSO " Soymeal ending-stock changes, 000 MT 
MY " Soymeal extraction rate 
OBIJ = Soyoil other uses and waste, 000 MT 
OSC " Soyoil ending-stock changes, 000 MT 
OY " Soyoil extraction rate 
POl' " Population, million persons 
T • Time trend 
USUP " U.S. soybean export price, $/MT 
IJSMl' " U.S. soymeal export price, $/MT 
USOl» " U.S. soyoil export price, $/MT 
Wl'l. " Wholesale price index, 1967 = 100 
Y " Per capita real income, at 1975 constant price, 000 ¥ 
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major factor explaining soybean acreage planted. Since the current soybean 
support price is declared by the government before the soybeans are 
planted, the current price (instead of the lagged support price) had a 
significant positive relationship with the acreage planted. However, the 
price elasticity was low (0.157). Lagged prices of competing crops, such 
as corn and rice, were also tested. However, they revealed no significant 
relationships with the dependent variable at a 10 percent significance 
level. 
Per capita meat demand (LDPC) (equation 4.2) was determined by per 
capita real income (Y), deflated meat price (LP), and the time trend (T). 
Per capita meat demand was defined as the total demand of pork, poultry, 
and beef per person, while meat price was the weighted price of these 
meats. Real income had the expected positive effect upon meat consumption, 
and meat price had the expected negative sign. The estimated income elas­
ticity (0.56) was smaller than the figure (0.80) estimated by the Japanese 
government in 1974 (13). On the other hand, the estimated own-price elas­
ticity (-0.85) was higher than the figure (-0.53) estimated by the Japanese 
government using 1963-70 data (13). The positive effect of time trend upon 
meat demand can be explained by changing dietary habits, moving away from 
carbohydrate food sources toward protein sources. Although fish is another 
major protein source in the Japanese diet, fish price revealed no signifi­
cant effect upon meat demand at the 10 percent level in this empirical 
study. 
Soybean crushing demand (BCD) (equation 4.3) was positively influenced 
by domestic HP AU production (LPR), the "crushing ratio" (CR), and the 
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amount crushed in the previous year (BCDL), while it was negatively influ­
enced by the dummy variable for the years since 1973 (DVl). The "crushing 
ratio" was defined, in equation 4.14, as the ratio of the output value (the 
total value of soymeal and soyoil produced from each unit of soybeans 
crushed) and the soybean input cost. The crushing ratio indicates the 
profitability of crushing operations, and therefore has a positive 
influence upon crushing demand. However, the estimated crushing demand 
elasticity with respect to the crushing ratio was very low (0.0046). The 
positive influence of lagged crushing demand reflected the constraint of 
crushing capacity. The dummy variable captured the structural change in 
crushing demand since the energy crisis or the U.S. soybean embargo in the 
early 70s. 
The HPÂU production was presented in the equation to connect the 
soybean sector with the livestock sector and, in turn, with economic and 
population growth. Domestic HPÂU production was derived as the sum of 
total meat consumption (per capita consumption times population), changes 
in livestock ending stocks (estimated in metric tons), and egg production 
minus meat net imports (equation 4.13). This was the major explanatory 
variable influencing crushing demand. The results suggest that crushing 
demand grows in response to the growth in the livestock sector. 
Soymeal demand (MD) in Japan was a function of HPÂU production (LPR), 
deflated fish meal price (FMP), the relative price of meat to mixed feed 
(LPFP), and the deflated corn price (CWP) (equation 4.4). Domestic HPAU 
production was also the most important explanatory variable influencing 
soymeal demand. Although the amounts of soymeal required for producing 
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each unit of beef, pork, chicken meat, and eggs are not equal, the empiri­
cal results revealed that domestic HPAU production (which was not weighted 
by the meal-meat transformation ratios) was still a powerful factor in 
explaining soymeal demand in Japan. 
Fish meal price and corn price had positive effects upon soymeal 
demand. The positive coefficients indicated substitution effects of fish 
meal and corn on soymeal demand in Japan. However, the soymeal demand 
elasticities with respect to fish meal price and corn price were very low 
(0.122 and 0.02, respectively). The ratio of meat price to mixed feed 
price also had a positive effect on soymeal demand. This result indicated 
that when the meat price was increased and/or the mixed feed price was 
decreased, more formula feed was demanded in the livestock sector. 
Therefore, the demand for soymeal, one of the essential components of 
formula feed, was increased. 
Soymeal price revealed no significant effect on soymeal demand in this 
study. In Huyser's study, the soymeal price was found to be not very 
significant (t value = -1.08) in explaining soymeal demand, and the price 
elasticity was very low (-0.087). These findings indicated that soymeal 
demand in Japan was very inelastic to its own price. This result may be 
explained, following Coyle (13), by noting that corn, sorghum, brans, and 
barley have been the principal price-dependent elements in Japan's formula 
feed production. Soymeal is treated as an ingredient supplying the balance 
of protein and TON (total digestable nutrients) not supplied by the price 
dependent ingredients and, therefore, is less price dependent. 
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Per capita soybean food demand (BFDPC) (equation 4.5) was positively 
influenced by per capita real income (Y) and was negatively influenced by 
soybean wholesale price (BWP) and the time trend (T). The income elasti­
city was 0.91, while the price elasticity was low at -0.034. The time 
trend captured the negative influence of changing dietary habits with 
respect to animal protein sources. 
Per capita soyoil demand (ODPC) in Japan was well explained by per 
capita real income (Y) and soyoil price (equation 4.6). The estimated 
results showed that the incom«x- variable was the most important explanatory 
variable affecting soyoil demand. The income elasticity was 1.048. 
Deflated soyoil wholesale price had a negative influence on soyoil demand, 
as expected. The price elasticity was not high (-0.195). In a preliminary 
study, the demand for rapeseed oil (the edible oil regarded as the main 
substitute for soyoil in Japan) was considered. However, although the 
estimated coefficient had a negative sign, as expected, it was statisti­
cally insignificant. 
Equations 4.7 - 4.9 are price linkage equations linking domestic 
prices to U.S. prices. Equations 4.10 - 4.12 are the excess demand for 
soybeans, soymeal, and soyoil, respectively. Equations 4.13 and 4.14 
define HPAU production and crushing ratio, respectively. 
In general, the estimated behavioral equations were theoretically 
reasonable, and the statistical significance of each equation's coeffi-
2 
cients (t ratios and R s) were satisfactory. Most explanatory variables 
2 
were significant at the 5% level. The R s for the equations ranged from 
0.9i to 0.998, indicating that all behavioral equations were well explained 
130 
by the explanatory variables included. In addition, the approximated 
Durbin-Watson tests also revealed no evidence of serial correlation at a 
one percent significant level in these equations. 
A historical simulation over the estimation period was performed to 
measure the model's ability to reproduce the actual data. Table 4.2 
reports the validation statistics for the simulation performance. Most of 
the endogenous variables have very low rms percent errors — except for 
soymeal and soyoil imports, all endogenous variables had rms percent errors 
less than 0.09. These low rms percent errors implied that the deviation of 
the simulated variables from their actual time paths were very small. The 
high rms percent errors for soymeal and soyoil imports can be explained by 
their relatively big fluctuations compared to their small magnitudes over 
the period studied. 
Theil's forecast errors of most endogenous variables were generally 
larger for the disturbance proportion (UD) than for the bias proportion 
(UM) or variance proportion (UR). This indicates that most forecast errors 
are nonsystematic errors, and the ability of the model to forecast well is 
satisfactory. In addition, the simulation model is also able to duplicate 
most of the turning points or rapid changes in the actual data 
(Appendix I). 
The model's stability was measured by its response to a one-period 
exogenous shock — a ten percent increase of per capita real Income in 
1975. Table 4.3 presents the percentage changes in endogenous variables, 
due to the one-period exogenous shock, since 1975. As the fluctuations 
responded to the shock decreased as time passed, and the new simulation 
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Table 4.2. Validation statistics for simulation performance; Japan 
Statistics of Fit Theil's Forecast Error Measures 
Variable N RMS Error RMS % Error UM UR UD Accuracy 
OWP 22 17860.7 0.0830 0.00 0.01 0.99 0.0000 
MWP 22 3677.94 0.0506 0.00 0.03 0.97 0.0000 
BIP 22 12.8827 0.0540 0.00 0.03 0.97 0.0003 
LDPC 22 0.482723 0.0396 0.01 0.18 0.81 0.0024 
BFDPC 22 0.306799 0.0537 0.00 0.30 0.70 0.0091 
BA 22 8.55796 0.0687 0.02 0.12 0.86 0.0005 
ODPC 22 0.224794 0.0578 0.00 0.27 0.73 0.0151 
LPR 22 52.4651 0.0181 0.01 0.18 0.81 0.0000 
MD 22 97.9049 0.0565 0.02 0.49 0.49 0.0000 
CR 22 0.123844 0.0865 0.00 0.00 1.00 0.0615 
BCD 22 99.3166 0.0477 0.00 0.28 0.72 0.0000 
DIM 22 19.1513 8.8290 0.01 0.82 0.17 0.3995 
MIM 22 61.7687 4.8310 0.02 0.90 0.08 0.0567 
BIM 22 91.682 0.0312 0.00 0.00 1.00 0.0000 
Table 4.3. Dynamic Intact of a ten percent increase in 1975 Income: Japan 
Year 
——__%of change x. 
Variable " 
1975 1976 1977 1978 1979 1980 1981 1982 
Soybean crushing demand 2. 117 0. 678 0. 205 0, 0062 0. 019 0. 006 0. 002 0. 0006 
Per capita soybean food demand 9, 283 0 0 0 0 0 0 0 
Soymeal demand 3. 507 0 0 0 0 0 0 0 
Per capita meat demand 5. 379 0 0 0 0 0 0 0 
Per capita soyoil demand 11. 425 0 0 0 0 0 0 0 
Soybean Imports 3. 625 0. 513 0. 166 0. 047 0. 016 0. 005 0. 002 0. 0005 
Soymeal inyorts 55. 639 -4. 270 -1. 305 -0. 341 -0. 176 -0. 069 -0. 024 -0. 005 
Soyoil Imports 210. 336 -16. 030 4. 041 -4. 862 -52. 897 -7. 329 -0. 070 -0. 049 
HPAU production 3 097 0 0 0 0 0 0 0 
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estimates moved back to the base simulating results rapidly (the percentage 
changes in endogenous variables approached zero fast), the model is shown 
to be stable. 
In sum, this model's performance was satisfactory. All behavioral 
equations had high predictability and revealed no evidence of serial 
correlation problems. The relationships among all variables agreed with 
economic expectations. The dynamic simulation results tracked their actual 
data well with reasonably low rms percent errors. The Theil statistics 
indicated that the model contained relevant explanatory variables, and 
simulation errors were mainly due to disturbances. The model was also 
stable and could adjust Itself toward equilibria after an exogenous shock. 
Taiwan 
The structure of the soybean market in Taiwan as presented in 
Table 4.4 is similar to that of the Japanese market. 
2 R , DW, t-ratio8, elasticities, and p are reported in addition to the 
estimated coefficients. The estimated results were obtained through SUR 
using 1960-1983 annual data. 
Soybean acreage planted (BA) in Taiwan was significantly influenced by 
the soybean acreage planted in the previous year (BAL), the deflated 
soybean support price (BSP), the multiple cropping index (MCI), and the 
dummy variable for the year 1974 (equation 4.15). All of the explanatory 
variables had positive impacts upon the dependent variable as expected. 
Multiple-cropping index, defined as the ratio of total crop area 
divided by the area of cultivated land, is an indicator of the intensity 
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Table 4.4. Structural estimates of the soybean model in Taiwan^  
(4.15) MA - -66.752 + 0.756 BAL + 0.5536 BSP + 0.38 MCI + 10.56 DV74 
(-4.39) (8.47) (3.03) (3.59) (6.58) 
<0.979> <0.101) <1.067> 
r2 « 0.992 DW(h) - -2.31 
(4.16) LDPC - 31.9 - 0.13 LFPI + 0.211 Y 
(4.32) (-3.26) (6.30) 
<-0.0114> <0.782> 
. 0.973 DW = 2.07 
(4.17) MD - 28.76 + 0.558 LPR - 0.601 (MRP/CPI) + 119.43 DV2 
(1.05) (23.36) (-2.84) (7.35) 
<0.904> <-0.064> 
» 0.998 DW - 2.65 
(4.18) BCD - -113.57 + 0.696 LPR + 58.46 CR + 153.73 DV2 
(-2.96) (19.26) (1.93) (6.40) 
<0.897> <0.084) 
R^  - 0.985 DW - 1.93 
(4.19) UFDPC - 9.29 - 0.0125 (BIP*EXR/WPI) + 0.061 Y - 1.154 DV74 
(16.98) (-3.15) (1.38) (-4.89) 
<-0.122> <0.053> 
+ 1.74 DV2 
(6.87) 
R2 - 0.931 DW - 1.48 P - .54 
(4.20) ODPC - -7.05 + 3.74 log(Y) - 0.81 iog(ORP/CPI) + 2.08 DV2 
(-1.55) (9.72) (-1.26) (6.21) 
<0.673) <-0.165> 
- 1.37 DV74 
(-3.34) 
- 0.965 DW - 1.59 
(4.21) IJIP - 8.66 + 1.032 US BP - 32.88 DV73 + 41.52 DV3 
(1.06) (23.32) (-2.33) (-4.81) 
<0.944> 
r2 - 0.976 DW - 2.01 
(4.22) MRP - 22.36 + 1.24 (USMP*EXR) + 2589.04 DVl + 0.197 Lag(BIP*EXR) 
(0.12) (22.92) (14.01) (5.41) 
<0.800) <0.198) 
» 0.996 DW - 2.41 
N^umbers In ( ) are t values; numbers In < > are elasticities. 
Table 4.4. continued 
(4.23) ORP - 1968.14 + 0.793 (USOP*EXR) + 3859.41 DVl + 1.95 Lag(BIP*EXR) 
(0.96) (7.92) (2.87) (8.28) 
<0.378> <0,523) 
R2 - 0.986 DW - 1.54 P - 0.67 
(4.24) BIM - BFDPC * POP + BCD - BA * BY + BBL + BSC 
(4.25) MIM = MD - BCD * MY + MBL + MSC 
(4.26) OIM « ODPC * POP - BCD * MY + OBL + DSC 
(4.27) LPR » LDPC * POP + LSC + LEX + EPR 
(4.28) CR - (MRP * MY + ORP * OY)/(BIP * EXR) 
Endogenous variables: 
HA " Soybean acreage planted, 000 ha 
U(M) " Soybean crushing demand, 000 MT 
DKDI'C " Per capita soybean food demand, kg 
HIM " Soybean imports, 000 MT 
nil' " Soybean import price, $/MT 
CK " Soybean crushing ratio 
LDI'C " Per capita meat demand, kg 
f.PK • HP AU production, 000 MT 
Ml) = Soymeal demand, 000 MT 
MIM " Soymeal imports, 000 MT 
MRl' " Soymeal retail price, NT$/MT 
OUrc " Per capita soyoil demand, kg 
OIM • Soyoil imports, 000 MT 
ORP • Soyoil retail price, NT$/MT 
Exogenous variables: 
BAI. " Soybean acreage planted in the previous year, 000 ha 
niU. - Soybean other uses and waste, 000 MT 
BSC <* Soybean stock change, 000 MT 
nSP *• Deflated soybean support price, at constant price of 1976, 
NT$/kg 
BY " Soybean yield, MT/ha 
CPI • consumer price index, 1976 • 100 
l)VI • Dummy variable for years since 1977 = 1, other years = 0 
DV2 " Dumny variable for years since 1967 = 1, other years = 0 
DV3 = Dummy variable for years 1980-1982 = 1, other years = 0 
UV73 » Dumny variable for the year 1973 = 1, other years = 0 
DV74 • Dummy variable for year 1974 • 1, other years = 0 
EPR = Egg production, 000 MT 
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Table 4.4. Continued 
Exogenous variables (continued): 
EXR " Exchange rate, NT$/US$ 
LEX • HPAU net exports, 000 MT 
LFPI " Ratio of meat price to fish price, 1976 • 100 
LSC » Livestock ending-stock changes, 000 MT 
MBL a Soymeal other uses and waste, 000 MT 
MCI " multiple-cropping index (total crop area/total cultivated 
land), % 
MSG " Soymeal stock change, 000 MT 
MY " Soymeal extraction rate 
OBL = Soyoil other uses and waste, 000 MT 
OSC = Soyoil stock changes, 000 MT 
OY » Soyoil extraction rate 
POP = Population, million 
USBP - U.S. soybean export price, $/MT 
USMP » U.S. soymeal export price, $/MT 
USOP " U.S. soyoil export price, $/MT 
WPI " Wholesale price index, 1976 • 100 
Y = Per capita real income index, 1976 = 100 
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farm land is utilized. The estimated results indicated that the less 
intensively the farm land was utilized in Taiwan, the fewer acres of 
soybeans were planted. This result can be explained by the facts that 
soybeans are relatively labor-intensive crops planted between the monsoon 
and spring rice crops in Taiwan. With relatively low prices on soybeans, 
an increasing shortage of hired agricultural labor, rising production 
costs, and good employment opportunities off the farm, cropland is no 
longer used as intensively as before, and have reduced the production of 
winter crops such as soybeans (49). 
As in Japan, soybean acreage planted in the previous year was also the 
major factor influencing the current year's soybean acreage in Taiwan. The 
soybean official purchase price had a positive influence upon domestic 
soybean production. However, the price elasticity was only 0.101, which 
was lower than the figure (0.157) in Japan. The dummy variable for 1974 
captured the positive influence in domestic production due to the U.S. 
embargo on soybean exports in 1973. 
Per capita meat demand (LDPC) was a function of per capita real income 
(Y) and the ratio of meat price to fish price LFPI (equation 4.16). Per 
capita real income had an anticipated positive influence on meat demand. 
The estimated income elasticity was 0.782, which was very close to the 
figure (0.808) estimated by Chen (10). The relative price of meat in terms 
of fish price had a negative impact upon meat demand. However, the indivi­
dual prices of meat and fish revealed no significant influence on meat 
demand in the preliminary tests. The results indicate that meat price and 
fish price have a high correlation. Even when the meat price is increased. 
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as long as the percentage change is smaller than the percentage Increase in 
fish price, meat demand will still increase. The results also indicate 
that fish was an Important substitute for meat in Taiwan. 
Equation 4.17 presents soymeal demand (MD) in Taiwan as a function of 
domestic HPAU production (LPR), the deflated soymeal price (MRP/CPI), and 
the dummy variable for years sitice 1967 (DV2). Domestic HPAU production 
was defined in equation 4.27 as the sum of domestic meat consumption 
(LDPC*POP), livestock ending-stock changes (LSC), net meat exports (LEX), 
and egg production (EPR). The variable connected the livestock sector with 
the soybean sector, and was the major factor influencing soymeal demand. 
The soymeal demand elasticity with respect to HPAU production in Taiwan was 
0.904, which was smaller than the figure (0.989) in Japan and was very 
close to the figure (0.862) estimated by Chen (10). Deflated soymeal price 
had a negative impact upon soymeal demand. However, the own-price elasti­
city was as low as -0.064. The dummy variable captured the structural 
change in soymeal demand since the year soybeans were removed from the 
import control list in Taiwan. Unlike the results in Japan, meat price and 
corn price were not significant variables influencing soymeal demand in 
Taiwan. 
Soybean crushing demand (BCD) was positively influenced by domestic 
HPAU production (LPR), the crushing ratio (CR), and the dummy variable for 
the years since 1967 (equation 4.18). Domestic HPAU production was also 
the major factor influencing soybean crushing demand in Taiwan. The 
crushing demand elasticity with respect to HPAU production was 0.897. The 
estimated coefficient of the crushing ratio had the expected sign, although 
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it was not very significant. The crushing demand elasticity with respect 
to the crushing ratio was low — only 0.084. The relaxation of soybean 
import controls in late 1966 has had a significant positive influence upon 
soybean crushing demand since then. 
Per capita soybean food demand (BFDFC) can be explained by the 
deflated soybean price, the per capita real income, and the dumny variables 
for 1974 and for years since 1967. Soybean price had a negative impact 
upon soybean food demand. The own-price elasticity was low (-0.122) but 
was higher than the figure (-0.034) in Japan. The estimated coefficient of 
per capita real income had an expected positive sign but was not very 
significant. The estimated income elasticity was low (-0.053). The dummy 
variables were included in this equation to capture the structural shifts 
in soybean food demand for 1974 and for years since soybeans were removed 
from import controls. 
Per capita soyoil demand (ODPC) was a function of per capita real 
income, deflated soyoil price, and dumny variables for 1974 and for years 
since 1967. Per capita real income had a positive influence upon demand, 
as expected. The estimated income elasticity (0.673) was lower than the 
figure (1.048) in Japan. Soyoil price had a negative influence upon soyoil 
demand, and the own-price elasticity (-0.165) was also lower than the 
figure (-0.195) in Japan. 
Equations 4.21 - 4.23 are price linkage equations linking domestic 
prices to U.S. prices. Soybean import price was a function of U.S. soybean 
export price, the dummy variable for the year 1973, and the dummy variable 
for the period 1980-82 when the base price of the "uniform import price 
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plan" for soybeans was raised. U.S. soymeal export price was the major 
factor influencing domestic soymeal retail price. Soybean import price in 
the previous year also had a positive impact upon soymeal price. The dummy 
variable for years since 1977 captured the positive structural shift in 
domestic soymeal price since the "uniform import price plan" for soybeans 
was introduced in late 1976. Similarly, the domestic soyoil price was 
influenced by the U.S. soyoil export price, the soybean import price in the 
previous year, and the dummy variable for years since 1977. 
Equations 4.24 - 4.26 are the market clearing equations for soybeans, 
soymeal, and soyoil, respectively. Equation 4.27 defines domestic HPÂU 
production, while equation 4.28 defines the soybean "crushing ratio". 
Generally speaking, the estimated behavioral equations in the soybean 
model for Taiwan were theoretically reasonable and statistically 
acceptable. All explanatory variables had the expected signs, and the t-
2 
ratios of the estimated coefficients as well as the R s for each behavioral 
equation were satisfactory. Nor did the approximated DW tests reveal 
problems of serial correlation. 
Table 4.5 reports the validation statistics for the historical simula­
tion over the estimation period. Most of the endogenous variables had very 
low rms percent errors, except for soymeal imports and soyoil imports. The 
high rms percent errors for soyoil and soymeal imports were due to their 
relatively big fluctuations compared to their small (some even zero) 
quantities over the period studied. In addition, Theil's forecast errors 
for most endogenous variables were due to the nonsystematic errors. 
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Table 4.5. Validation statistics for simulation performance: Taiwan 
Statistics of Fit Theil's Forecast Error Measures 
Variable N EMS Error RMS % Error UM UR UD Accuracy 
ORP 22 2029.37 0.0790 0.03 0.17 0.80 0.0000 
MRP 22 279.57 0.0283 0.00 0.11 0.89 0.0000 
BIP 22 13.16 0.0556 0.00 0.00 1.00 0.0003 
LDPC 22 1.89 0.0838 0.01 0.37 0.63 2.4049 
BA 22 1.25 0.0547 0.00 0.07 0.93 0.0011 
ODPC 22 0.48 0.0811 0.02 0.12 0.86 13.8345 
LPR 22 26.50 0.0773 0.01 0.23 0.76 0.0001 
BFDPC 22 0.31 0.0318 0.01 0.00 0.99 3.2257 
CR 22 0.10 0.0656 0.00 0.18 0.82 0.0430 
MD 22 24.64 0.1513 0.01 0.00 0.99 0.0002 
BCD 22 38.79 0.1696 0.01 0.00 0.99 0.0002 
OIM 22 6.55 373 ,824* 0.00 0.47 0.53 0.6541 
MIM 22 11.03 
00 
,995* 0.62 0.38 0.00 0.0664 
BIM 22 40.70 0.2317 0.01 0.00 0.98 0.0002 
%ue to relatively big fluctuations and small quantities. 
142 
Moreover, the simulation model was also able to duplicate most of the 
turning points or rapid changes in the actual data (Appendix II). 
A stability test of the model was also performed. All the fluctua­
tions responded to a ten percent increase in real income in 1975 moved back 
to the base simulating results rapidly (Table 4.6), and the model was shown 
to be stable. 
South Korea 
Table 4.7 presents the estimation results of the soybean model in 
South Korea. Estimating.the Korean market was hampered by the fact that 
many import data, such as those for soybean crushing demand, soymeal 
demand, and soymeal imports, were reported as zero before 1970 because of 
their relatively insignificant amounts. Therefore, the estimated results 
were obtained through the SUR estimation technique using only 1970-1982 
annual data. The structure of the South Korean model is similar to the 
previous two models. In addition to the estimated coefficients, t-ratios, 
2 
elasticities, R , and DW are reported in the table. 
Domestic soybean acreage planted (BA) was significantly influenced by 
the previous year's soybean acreage (BAL), the ratio of the soybean support 
price to the barley support price (BSP/CSP), the time trend (T), and the 
dummy variable for the year 1973 (equation 4.29). The soybean acreage 
elasticity with respect to the relative price was high (1.20). The support 
price of barley had a negative influence on soybean acreage planted in 
South Korea. This indicates that barley is a major competing crop with 
soybeans in South Korea. 
Table 4.6. Dynamic impact of a ten percent increase in 1975 income: Taiwan 
Year 
—~ % of change 
Variable ~ 
1975 1976 1977 1978 1979 1980 1981 1982 
Soybean crushing demand 3.577 0 0 0 0 0 0 0 
Per capita soybean food demand 0.523 0 0 0 0 0 0 0 
Soymeal demand 3.587 0 0 0 0 0 0 0 
Per capita meat demand 5.495 0 0 0 0 0 0 0 
Per capita soyoil demand 5.186 0 0 0 0 0 0 0 
Soybean imports 2.684 0 0 0 0 0 0 0 
Soymeal imports 5.919 0 0 0 0 0 0 0 
Soyoil imports 22.158 0 0 0 0 0 0 0 
HPAU production 4.471 0 0 0 0 0 0 0 
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Table 4.7. Structural estimates of the soybean model in South Korea^  
(4.29) nA - 722.895 + 0.395 BAL + 107.9 (BSP/CSP) + 44.796 DV73 - 10.82 T 
(6.54) (3.76) (7.04) (7.33) (-8.53) 
<0.57> O.20> 
k2 » 0.963 DW - 2.06 pw(h) - -0.11 
(4.30) U)PC - -79.35 + O.OIY - 0.49 (LP/WPI) + 1.05T 
(-1.00) (5.26) (-3.57) (1.19) 
<0.84> (-0.32) 
» 0.976 DW » 2.19 • P » 0.87 
(4.31) MD - -6.63 + 0.43 LPR - 45.96 (MWP/LP) + 0.405 MDL 
(-0.11) (5.28) (-3.06) (3.89) 
<0.29> <-1.94> <0.50> 
Il2 « 0.903 DW " 2.64 DW(h) = -1.19 
(4.32) HCD - -71.15 + 0.67 MD + 53.7 CR + 0.4l BCDL 
(-1.43) (9.01) (1.59) (4.95) 
<0.81> <0.06> <.0.18> 
1(2 - 0.983 DW - 2.27 DW(h) - -0.49 
(4.33) »FD - -131.9 - 1.525 BFP + 0.07 Y + 12.75 POP 
(-1.35) (-2.88) (1.88) (3.91) 
<-0.20> <0.23> <0.50> 
R2 - 0.701 DW - 1.32 
(4.34) ODl'C - 2.03 - 0.165 (OWP/WPI) + 0.001 Y - 0.26 DV74 
(6.69) (-10.03) (4.86) (-2.58) 
<-0.266> <1.49> 
1(2 - 0.926 DW - 2.99 
(4.35) HIP - -4.66 + 1.187 USBP - 91.21 DV73 
(-0.51) (31.61) (-16.66) 
<1.02> 
- 0.974 DW = 2.44 
(4.36) MWP - 20.25 + 1.57 (USMP * EXR/1000) - 3.06 DV74 
(-7.39) (64.24) (-16.35) 
<1.14> 
R2 - 0.998 DW - 1.78 
(4.37) OWP " 27.39 + 2.49 (USOP * EXR/1000) - 4.06.7 DV74 - 240.59 DV75 
(2.22) (60.58) (-31.74) (-23.07) 
<0.97) 
1(2 " 0.997 DW - 1.24 
N^umbers in ( ) are t values; numbers in < > are elasticities. 
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Table 4.7. Continued 
(4.38) HIM - BCD + BFD - BA * BY + BBL + BSC 
(4.39) MIM " MD - BCD * MY + MBL + MSG 
(4.40) DIM - OD - BCD * OY + OBL + OSC 
(4.41) LPR - LCPC * POP + LSC - HM + EPR 
(4.42) CR » (MwF * m + OwF * OY)/(BIP * EXR/1000) 
Endogenous variables: 
BA = Soybean acreage planted, 000 ha 
BCD = Soybean crushing demand, 000 MT 
13FH = Soybean food demand, 000 MT 
BT.M " Soybean imports, 000 MT 
BIP " Soybean import price, $/MT 
CR " Soybean crushing ratio 
LDPC - Per capita meat demand, kg 
LPR " Domestic HPAU production, 000 MT 
MD • Soymeal demand, 000 MT 
MIM = Soymeal imports, 000 MT 
MWI> - Soymeal wholesale price, won/kg 
ODPC " Per capita soyoil demand, kg 
OIM = Soyoil imports, 000 MT 
OWI' = Soyoil wholesale price, 1980 = 1000 
Exogenous variables: 
BAL " Soybean acreage planted in the previous year, 000 ha 
BBL " Soybean other uses and waste, 000 MT 
BCDL " Soybeans crushed in the previous year, 000 MT 
BFI* " Deflated soybean farm price, at 1980 constant price, won/kg 
BSC " Soybean stock change, 000 MT 
BSP - Deflated soybean support price, won/kg 
BY " Soybean yield, MT/ha 
CSI' • Barley support price, won/kg 
DV73 " Dummy variable, 1973 • 1, other years ® 0 
l)V74 • Dummy variable, 1974 • 1, other years = 0 
DV75 " Dummy variable, 1975 • 1, other years " 0 
KPR " Egg production, 000 MT 
EXR " Exchange rate, won/$ 
IJ ( M « Meat net imports, 000 MT 
LP " Weighted meat price index, 1980 = 100 
LSC - Livestock ending-stock changes, 000 MT 
MBL " Soymeal other uses and waste, 000 MT 
HDL " Soymeal demand in the previous year, 000 MT 
MSC " Soymeal stock change, 000 MT 
MY - Soymeal extraction rate 
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Table 4.7. Continued 
Exogenous variables (continued): 
OBIi = Soyoil other uses and waste, 000 MT 
use " Soyoil stock changes, 000 MT 
OY " Soyoil extraction rate -
POP • Population, million 
T • Time trend 
IISHP " U.S. soybean export price, $/MT 
USMP • U.S. soymeal export price, $/MT 
USOP • U.S. soyoil export price, $/MT 
WIT •» Wholesale price index, 1980 • 100 
Y • Per capita real Income, at 1980 constant price, 000 won 
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Equation 4.30 represents per capita meat demand (LDPC) as a function 
of per capita real income (Y), deflated meat price (LP/WPI), and the time 
trend (T). Per capita real income was the major factor influencing the 
demand. The estimated income elasticity (0.84) was higher than the 
corresponding figures in Taiwan and Japan (0.78 and 0.56, respectively). 
Deflated meat price had a negative effect upon meat demand, as expected. 
The estimated own-price elasticity was as low as -0.32, which was lower 
than the figure (-0.85) in Japan. 
Soymeal demand (MD) was influenced by domestic HPÂU production (LPR), 
the relative price of soymeal with respect to meat price (MWP/LP), and the 
previous year's soymeal demand (MDL). HFÂU production had a positive 
influence upon soymeal demand. However, the estimated soymeal demand elas­
ticity with respect to the domestic HPÂU production in South Korea (0.29) 
was much lower than the figures estimated for Taiwan and Japan (0.90 and 
0.989, respectively). These results indicate that soymeal has not been 
used as feed in South Korea as commonly as in Taiwan and Japan. Soymeal 
demand in the previous year had a positive influence on the soymeal demand 
in the current year. This result implies a capacity constraint in the 
livestock industry. 
Soybean crushing demand (BCD) had positive relationships with soymeal 
demand (MD), the "crushing ratio" (CR), and the amount crushed in the 
previous year (BCDL). This indicates that soybean crushing demand is a 
derived demand for soymeal demand and is constrained by the crushing 
capacity. The "crushing ratio" had the expected sign, although not very 
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significant. The demand elasticity with respect to the crushing ratio was 
low (0.06) but was close to the figure in Taiwan (0.08). 
Soybean food demand (BFD) was influenced by the soybean price (BFP), 
per capita real income (Y), and the population (POP) (equation 4.33). 
2 Although the R was not high (0.701), all explanatory variables had the 
expected signs. 
Per capita soyoil demand (ODPC) was influenced by per capita real 
income (Y), the deflated soyoil price (OWP/WPI), and the dummy variable for 
1974 (DV74), The income elasticity (1.49) was higher than the figures in 
Taiwan (0.673) and in Japan (1.048). The results imply that soyoil demand 
in Korea has a higher growth potential in response to income growth than 
does soyoil demand in Japan and Taiwan. 
Equations 4.35 - 4.37 are the price linkage equations. Equations 4.38 
- 4.40 are the market clearance identities. Equations 4.41 and 4.42 define 
domestic HPAU production and "crushing ratio", respectively. 
In general, the empirical model for South Korea was theoretically 
reasonable and statistically satisfactory. All explanatory variables had 
the expected impacts upon dependent variables. Most of the estimated 
coefficients were significant at least at the 5 percent significant level. 
2 
Except for equation 4.33, all of the estimated behavioral equations had R 
ranging from 0.903 to 0.997. Approximated DW tests indicated no serial 
correlation problems. 
Table 4.8 reports the validation statistics for the historical 
simulation. Except for soymeal imports and soyoil imports, the rms percent 
errors for the endogenous variables were small, ranging from 0.03 to 0.8. 
149 
Table 4.8. Validation statistics for simulation performance: South Korea 
Statistics of Fit Theil's Forecast Error Measures 
Variable N RMS Error RMS % Error UM UR UD Accuracy 
OWP 12 16.252 0.0318 0.03 0.00 0.97 0.0000 
MNP 12 3.378 0.0525 0.03 0.04 0.94 0.0004 
BIP 12 10.015 0.0482 0.00 0.05 0.95 0.0002 
LDPC 12 0.365 0.0598 0.02 0.29 0.69 0.0074 
BFD 12 23.191 0.0819 0.00 0.19 0.81 0.0003 
BA 12 8.033 0.0339 0.00 0.22 0.78 0.0001 
ODPC 12 0.173 0.7368 0.05 0.75 0.20 3.1965 
LPR 12 12.379 0.0372 0.04 0.07 0.90 0.0001 
CR 12 0.059 0.0373 0.00 0.55 0.45 0.0282 
MD 12 38.637 0.8184 0.04 0.49 0.48 0.0141 
BCD 12 23.165 0.2984 0.01 0.00 0.99 0.0040 
MIM 12 26.259 1,423,256* 0.07 0.83 0.11 0.0766 
OIM 12 5.088 148,250* 0.04 0.95 0.01 4.8182 
BIM 12 37.552 0.4105 0.00 0.03 0.97 0.0012 
*Due to relatively big fluctuations and small quantities. 
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Soymeal imports and soyoil Imports had high rms percent errors because of 
their relatively big fluctuations compared to their small (or even zero) 
quantities over the studied period. Theil's forecast error measures also 
indicate that the model contained relevant explanatory variables and most 
simulation errors were mainly due to disturbance errors. Some variables 
which had high UR (mostly the same variables with high rms (percent errors) 
were not crucial variables in this study. The same explanation as in the 
case when high rms percent errors exist is also applied here. 
The comparison of simulated values and the actual data was also satis­
factory. The model was able to trace upward and downward movements of the 
historical data, and the estimates were, in general, close to the actual 
values (Appendix III). 
The model's stability was measured by its response to a one-period 
exogenous shock — a ten percent increase in the 1975 income level. 
Table 4.9 reports the simulation results. The fluctuations responding to 
the shock were decreasing as time passed, and the simulation estimates 
moved back to the base simulating results again. Moreover, the model 
responded to the exogenous shock in the expected direction. Therefore, the 
Korean model, like those for Japan and Taiwan, is stable 
Conclusions 
In general, lagged soybean acreage planted and soybean support price 
are important variables influencing domestic soybean supply in each of the 
three economies. The soybean acreage planted in Japan and Taiwan are less 
Table 4.9. Dynamic impact of a ten percent increase in 1975 income: South Korea 
Year 
^ "  % o f  cha n g e  
Variable ' >>. 
1975 1976 1977 1978 1979 1980 1981 1982 
Soybean crushing demand 12 86 4. 75 1. 98 0. 74 0 27 0. 13 0. 05 0. 02 
Soybean food demand 1 38 0 0 0 0 0 0 0 
Soymeal demand 31 90 3, 29 1. 02 0. 28 0. 08 0. 04 0. 01 0. 005 
Per capita meat demand 8 .67 0 0 0 0 0 0 0 
Per capita soyoil demand 85 .63 0 0 0 0 0 0 0 
Soybean imports 24 .42 4. 12 2 21 0. 51 0 17 0. 07 0 04 0. 01 
Soymeal imports 
-56 .60 -0, 45 -3 14 -0. 84 -0. 33 2, 76 -0, 21 -0. 10 
Soyoil imports -23 .00 -8 08 21 .275 -76 75 1 04 1. 16 0 .63 0 15 
HPAU produc t ion 5 .89 0 0 0 0 0 0 0 
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elastic with respect to the soybean support price than that in South 
Korea. 
Per capita real income and the meat price are the major factors influ­
encing per capita meat demand in each region. The income elasticity in 
South Korea is the highest, while that in Japan is the lowest. These 
results indicate that South Korea has a higher potential for increasing 
meat demand in response to income growth than Taiwan and Japan have. 
Soyraeal demand in each economy is determined mainly by domestic HPAU 
production but is not very sensitive to the soymeal price level. The 
soymeal demand elasticity with respect to domestic HPAU production in Japan 
is higher than the figure in Taiwan, which in turn is higher than that in 
South Korea. 
Soybean crushing demand is also influenced mainly by domestic HFAU 
production. The "crushing ratio", an indicator of the profitability of the 
crushing process, has a positive influence on the crushing demand. 
However, the demand elasticity with respect to the crushing ratio is low in 
each region. 
Soybean food demand is more elastic to the income level in Japan than 
in Taiwan and South Korea. The soybean food demand in each country is not 
very sensitive to its own price level. 
Soyoil demand is elastic to the income level but is not very sensitive 
to the soyoil price in each economy. The income elasticity and the own-
price elasticity in South Korea are the highest among these three 
economies. 
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The U.S. soybean embargo and energy crises in the early 70s have 
significant influences on the Japanese soybean market. The relaxation of 
soybean import controls in Taiwan since 1967 has significant impacts upon 
domestic and import demand for soybeans, soymeal, and soyoil in this 
economy. The "uniform import price plan" for soybeans introduced in late 
1976 and the adjustments of the base price of the plan during 1980-82 also 
reveal significant impacts upon domestic price and influence the demand for 
soybeans and their products in Taiwan. In addition, the estimation results 
indicate that domestic soybean production in South Korea and Taiwan were 
stimulated by the soybean embargo in the early 70s. 
In summary, the performances of the soybean models in Japan, Taiwan, 
and South Korea are satisfactory. The relationships among all variables 
agree with prior economic expectations. Most behavioral equations have 
high predictability and indicate no serial correlation problems. The 
dynamic simulation results for each regional model track their actual data 
very well with reasonably low RMS errors. The Theil statistics indicate 
that most simulation errors are mainly due to disturbances and the 
explanatory variables contained in the models are relevant. The models are 
also stable. 
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CHAPTER V. SIMULATION ANALYSES OF ECONOMIC GROWTH AND POLICY CHANGES 
This chapter analyzes Che impacts of economic growth and policy 
changes upon the soybean markets in Japan, Taiwan, and South Korea. Hypo­
thetical changes in economic and policy factors of interest were adopted, 
individually, to perform dynamic simulations using the estimated models 
described in Chapter IV. The comparison of the simulation results with the 
base simulation results (the simulation results without hypothetical policy 
intervention) shows the impacts of such changes. 
The hypothetical exogenous changes, assumed to be introduced since 
1975, include; (a) a ten percent increase in per capita real income, (b) a 
ten percent increase in population, (c) a ten percent devaluation of domes­
tic currency, (d) a ten percent increase in domestic soybean support price, 
(e) a ten percent increase in U.S. soybean export price, (f) a ten percent 
increase in U.S. soymeal export price, (g) a ten percent increase in 
domestic soybean yield, (h) a ten percent increase in soymeal and soyoil 
extraction rates, (i) and a ten percent increase in livestock net imports 
(or net exports). The average percent changes of each endogenous variable 
in response to these exogenous changes are summarized in Table 5.1. 
To measure the growth impacts of population and per capita real income 
upon these three soybean markets, additional simulation analyses were 
performed. Population and per capita real income in each country were 
assumed to be fixed, separately, since 1970. The differences between the 
new simulation results and the base simulation results in the last period 
Table 3.1. Impacts of changes in economic growth and policy factors 
A B 
Average 10% 10% 
simulation base income population 
Endogenous variable Country since 1975 increase increase 
Soybean acreage J 114.520 ha 
T 21,680 ha - -
K 222,750 ha - — 
Soybean crushing demand J 3,174,600 MT 2.77 5.85 
T 809,340 MT 3.90 7.01 
K 241,200 MT 9.38 10.83 
Soybean food demand J 6.438 kg 10.09 -
per capita® T 10.706 kg 0.70 -
K 314,000 MT 1.69 15.11 
Soybean import demand J 3,929,030 MT 4.14 6.83 
T 992,770 MT 3.35 7.73 
K 354,280 MT 10.78 38.18 
Soymeal demand J 2,744,150 MT 3.24 6.63 
T 641,440 MT 3.94 7.09 
K 210,210 MT 12.29 14,29 
Soymeal import demand** J 280,090 MT 19,423 42,502 
T 6,720 MT 539 959 
K 42,590 MT 4,000 4,972 
Soyoil demand J 4.97 kg 10.38 -
per capita T 8.27 kg 4.35 -
K 0.93 kg 18.29 — 
Soyoil import demand^  J 5,805 MT 43,567 23,791 
T -901 MT 560 4,357 
K -3,782 MT -184 -346 
*For Korea, total soybean food demand is reported. 
I^mpacts upon soymeal imports and soyoil imports are reported in 
average amount changed, the other impacts are in average percentage 
changed. 
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c D E F G H I 
10% 10% 
increase 10% 10% 10% increase 10% 
in increase increase increase in increase in 
soybean in U.S. in U.S. in soymeal livestock 
10% support soybean soymeal soybean & soyoil net imports 
devaluation price price price yield yields (or exports) 
9.93 
- 16.54 - - - -
— 17.96 - — - - — 
-0.22 — -0.91 0.90 - 1.59 -0.60 
-0.19 - -0.80 0.49 - 1.25 0.14 
-9.80 -6.19 -6.48 8.07 -0.31 
-0,98 - -0.94 - - - -
-0.17 -0.43 -0.74 0.73 -0.41 1.28 -0.48 
-0.35 -0.28 -0.84 0.41 -0.40 1.03 0.12 
—8.66 -24.44 -6.70 -5.81 -18.92 7.26 -0.19 
— 
— - - - — 
-0.70 
-0.79 - -0.12 -0.68 - - -0.14 
-14.98 — - -14.98 - — -0.38 
5309 _ 22,479 -22,327 — -288,720 -4437 
-3753 - 4,128 -7,192 - -72,005 17 
-3940 - 9,769 -8,959 - -29,981 -295 
-1.19 — — - - - -
-0.78 - -0.37 - - - -
-18.78 - - - — — -
-5354 — 5,200 -5,162 — -66,761 3437 
-867 - 563 -681 - -16,447 -191 
-4363 - 2,110 1,824 - -6,463 157 
Tablé 5.1. Continued 
Meat demand, per capita 
HPAU production 
Soybean import price 
Soymeal domestic price 
Soyoil domestic price 
Soybean crushing ratio 
J 24.95 kg 4.72 -
T 46.51 kg 5.56 -
K 9.54 kg 8.53 — 
J 4,642,530 MT 2.91 6.18 
T 991,810 MT 4.58 8.25 
K 574,830 MT 5.21 6.23 
J 287.58 $/MT 
T 284.85 $/MT - -
K 294.81 $/MT - -
J 78,734 ¥/MT — — 
T 13,238 NT$/MT - -
K 174,287 won/MT - -
J 232,133 %/MT — — 
T 43,759 NT$/MT - -
K 859 (1980-1000) - — 
J 1.456 — — 
T 1.686 - -
K 1.655 - -
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- -
-
- -
-
-
-0.63 
- - - -
- - 0.16 
— 
— — 
-
— — 
-0.28 
— — 6.08 - — — — 
- - 9.25 - - - -
-
- 10.16 - - - -
9.58 - - 9.58 — — 
8.11 - 1.28 6.94 - - -
11.28 - - 11.29 - - -
6.90 — — - — — — 
8.28 - 3.89 - - - -
10.10 — — - — - -
-1.35 — -5.72 5.71 — 10 — 
-1.44 - -6.30 3.94 - 10 -
0.61 — -9.22 5.40 — 10 — 
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of study indicated the impacts of population growth and per capita income 
growth since 1970. 
According to these simulation analyses, the propositions described in 
Chapter I were evaluated. Then, future soybean import demand levels by the 
year 2000 in these three economies were projected. 
Dynamic Simulation Analyses 
Simulation A: a ten percent increase in per capita real income each year 
since 1975 
According to the simulation analysis, a 10 percent increase in per 
capita real income raised soybean import demand in Japan, Taiwan, and South 
Korea by 4.14 percent, 3.35 percent, and 10.78 percent, respectively. The 
higher income level caused soybean food demand and meat demand to rise. 
Increased meat demand drove domestic HPAU production upward, which in turn 
raised soymeal demand and soybean crushing demand. As a result, soybean 
import demand rose. Since increases in domestic soymeal and soyoil produc­
tion (due to the rise in soybean crush demand) were higher than increases 
in soymeal and soyoil demand, the higher income level also raised the 
import demand for soymeal and soyoil (except in Korea, where soyoil import 
demand was slightly decreased). 
The simulation analysis also indicated that average percentage changes 
in most endogenous variables in response to the income growth were highest 
in South Korea and were lowest in Japan. 
Simulation B; a 10 percent increase in population each year since 1975 
Although it is impractical, a ten percent increase in population each 
year was hypothesized to perform the simulation analysis and to show the 
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impacts more clearly. The impacts of a one percent population increase can 
be derived by dividing the impacts of a ten percent population increase by 
ten. 
Under the implicit assumption that per capita demand for meat, 
soybeans, and soyoil are not affected by the population change, a rise in 
the population level will theoretically increase total domestic soyoil 
demand, total soybean food demand, and total domestic meat demand. These 
results, in turn, will raise domestic HPÂU production, soymeal demand, 
soybean crushing demand, and domestic soymeal and soyoil production. 
Therefore, the soybean import demand will rise, but the changes in import 
demand for soymeal and soyoil are ambiguous (depending upon the relative 
magnitudes of changes in their supply and demand). 
The simulation results indicated that a 10 percent increase in popula­
tion raised soybean import demand in Japan, Taiwan, and South Korea by 6.63 
percent, 7.09 percent, and 38.18 percent, respectively. Again, soybean 
import demand, in South Korea was more sensitive in response to population 
change than that in Taiwan or Japan. With the exception of decrease in 
South Korean soyoil imports, import demand for soymeal and soyoil moved in 
the same direction with population change. 
Comparing the simulation results of changes in income and in popula­
tion, the population change had more influence on soybean crushing demand, 
soymeal demand, HPAU production, and soybean import demand than a similar 
percentage change in per capita real income. 
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Simulation C; a 10 percent devaluation of domestic currency each year 
since 1975 
Devaluation of the Japanese yen, Taiwanese dollar, or Korean won with 
respect to the U.S. dollar raised dca^ astic prices of soybeans, soymeal, and 
soyoil. The higher domestic prices, in turn, decreased per capita soyoil 
demand, per capita soybean food demand, and soymeal demand. On the other 
hand, soybean "crushing ratio" in Japan and Taiwan were decreased, which 
caused domestic soybean crushing demand, soymeal production and soyoil 
production to decline. As a result, import demand for soybeans, soymeal, 
and soyoil in these economies (except for soymeal imports in Japan) 
decreased. These results indicated that domestic soymeal and soyoil supply 
elasticities with respect to their own prices in these economies were lower 
than the demand elasticities with respect to their own prices. Moreover, 
the impacts of devaluation upon the soybean markets were not so significant 
as the impacts of income and population growth cited above. 
Simulation D; a 10 percent increase in domestic soybean support price 
since 1975 
The impacts of an increase in domestic soybean support price upon the 
soybean markets were relatively simple according to the model developed. 
The higher support price caused domestic soybean acreage to rise and 
therefore increased domestic soybean production. Since the total demand 
for soybeans was unaffected, the increase in domestic soybean production 
caused import demand for soybeans to decline. 
The estimated results showed that a ten percent increase in soybean 
support price would stimulate domestic soybean acreage by 9.93 percent. 
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16.54 percent, and 17.96 percent higher in Japan, Taiwan, and South Korea, 
respectively. However, because the percentage oC domestic soybean produc­
tion with respect to the total demand for soybeans in Japan and Taiwan was 
small, the increase in domestic soybean production did not have significant 
impacts upon the import demand for soybeans. These estimated percentage 
impacts upon soybean imports were -0.43, -0.28, and -8.66 in Japan, Taiwan, 
and South Korea, respectively. 
Simulation E: a 10 percent increase in the U.S. soybean export price 
When the soybean world price is higher, domestic soybean prices will 
be increased in these "small" importing countries. The increased soybean 
price reduced both the profitability in soybean crushing process (the 
"crushing ratio") and domestic soybean crushing demand. Decreased soybean 
crushing demand, in turn, reduced domestic soymeal and soyoil production. 
As a result, import demand foy soybeans fell, while import demand for 
soymeal and soyoil rose. 
The simulation results indicated that a ten percent increase in the 
U.S. soybean export price would decrease soybean import demand by 0.74, 
0.84, and 6,7 percent in Japan, Taiwan, and South Korea, respectively, 
while it would increase soymeal and soyoil import demand in these regions 
ranging from 563 metric tons to 22 thousand metric tons. 
Simulation F: a 10 percent increase in the U.S. soymeal export price 
According to the simulation analysis, a ten percent incrase in the 
U.S. soymeal export price would raise domestic soymeal price and soybean 
crushing ratio in Japan, Taiwan, and South Korea. Increased soymeal prices 
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caused domestic soymeal demand to decrease (except in Japan, where soymeal 
price had no significant influence on soymeal demand). The increased 
profitability of the soybean crushing process raised soybean crushing 
demand in Japan and Taiwan. However, soybean crushing demand in South 
Korea fell because the crushing demand was very inelastic to the "crushing 
ratio" but was highly resposive to soymeal demand (see equation 4.32). As 
a result, soybean import demand in Japan and Taiwan rose, while in South 
Korea it fell. In addition, import demand for soymeal in these economies 
also fell as domestic production rose and domestic demand decline. 
(Although soymeal domestic production in Korea fell, the amount of decrease 
in demand was greater than the amount of decrease in supply; therefore, 
soymeal import demand in South Korea also fell.) Moreover, soyoil import 
demand in Japan and Taiwan declined since domestic production increased, 
while soyoil import demand in South Korea rose since domestic production 
fell. 
Simulation G; a 10 percent increase in domestic soybean yield 
A ten percent increase in soybean yield would increase domestic 
soybean production by ten percent. Since domestic price was unaffected by 
domestic production in these "small" importing economies, domestic demand 
for soybeans were unchanged. Consequently, import demand for soybeans 
would decline. 
The simulation results showed that soybean import demand in Japan, 
Taiwan, and South Korea would decrease by 0.41, 0.40, and 18.92 percent, 
respectively. The average percentage changes of soybean imports in Japan 
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and Taiwan were much lower than the change in South Korea, because the 
ratios of domestic soybean production with respect to the total demand in 
Japan and Taiwan were much lower than the ratio in South Korea. 
Simulation H; a 10 percent increase in soymeal and soyoil extraction rates 
An improvement in soybean crushing technology would increase the 
output-input ratio of the crushing process and would improve the crushing 
process's profitability. Improved crushing profitability would, in turn, 
induce more soybean crushing demand and greater domestic supply of soymeal 
and soyoil. As a result, import demand for soybeans would rise, while 
import demand for soymeal and soyoil would decline. 
The simulation results were consistent with the theoretical expecta­
tions: soybean import demand in Japan, Taiwan, and South Korea fell by 
1.28, 1.03, and 7.26 percent, respectively; soymeal import demand declined 
by 30 to 289 thousand metric tons; and soyoil import demand decreased by 6 
to 67 thousand metric tons. 
Simulation I; a 10 percent increase in livestock net imports (exports) 
This simulation analysis examines the impacts of a hypothetical reduc­
tion in domestic HPAU production upon soybean markets. 
In recent years, Japan and South Korea have been net importers of meat 
(sum of beef, pork, and poultry), while Taiwan has been a net exporter. 
Suppose the net imports (or exports) rose by ten percent due to a decrease 
in domestic livestock production in the net importing countries, and domes­
tic meat demand are not affected by such import (or export) changes. Then, 
domestic livestock production in Japan and South Korea would be reduced, 
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while domestic livestock production in Taiwan would increase. Therefore, 
soymeal demand and soybean crushing demand would be decreased in Japan and 
South Korea but would be increased in Taiwan. Consequently, soybean import 
demand would decline in Japan and South Korea but would rise in Taiwan. 
Since domestic soymeal production and demand changed in the same direction 
in each area, the net impacts upon soymeal import demand would depend upon 
the supply and demand elasticities. On the other hand, since soyoil demand 
was unaffected, decreased soybean crushing demand would reduce domestic 
soyoil supply and icnrease soyoil imports in Japan and South Korea. (By 
contrast, soyoil import demand in Taiwan would drop.) 
The simulation results indicated average percentage impacts upon 
soybean imports in Japan, Taiwan, and South Korea of -0.48, 0.12, and 
-0.19, respectively. Soymeal import demand declined in Japan and South 
Korea but rose in Taiwan. The results implied that the soymeal demand 
elasticity with respect to livestock production was greater than the supply 
elasticity in each region. The results also evidenced a rise in soyoil 
import demand in Japan and South Korea but a fall in Taiwan. Since net 
livestock imports (or exports) were relatively small compared to total 
production volume, the impacts of changes in net livestock imports (or 
exports) upon soybean markets were not overwhelming. 
Population and income growth effects 
In this analysis, population and per capita real income since 1970 
were assumed to be fixed, individually. Dynamic simulations were then 
performed, respectively, to derive new series of endogenous variables. The 
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new simulation results were compared with the base simulations (i.e., the 
original simulation results without any exogenous change). The differences 
between the corresponding figures by the last year (1982), therefore, 
indicated the aggregate growth impacts of population and real income since 
1970. The results of such simulation analyses are reported in Table 5.2. 
The results indicated that without population growth since 1970, 
soybean import demand in the last period of study (1982) would have 
decreased by 8.69, 14.87, and 22.19 percent, respectively, in Japan, 
Taiwan, and South Korea. In other words, population growth impacts upon 
soybean import demand in Japan, Taiwan, and South Korea were 8.79, 16.11, 
and 22.19 percent of their import demands, respectively. The population 
growth impacts upon other endogenous variables can also be found from 
Table 5.2. For example, without population growth since 1970 in Japan, 
domestic HP AU production would have been 7.96 percent less, domestic 
soymeal demand would have been 8.69 percent less, and soybean crushing 
demand 7.73 percent less. 
The simulation results also indicated that, without per capita real 
income growth since 1970, soybean import demand in Japan, Taiwan, and South 
Korea would have been 9.07, 19.58, and 22.74 percent, respectively, lower 
than their actual amounts in 1982. 
Comparing the growth impacts of population and real income upon 
soybean import demand in each region, the simulation results showed that 
per capita real income had a slightly greater influence than population. 
However, the difference was not large. Moreover, the growth effects on the 
Table 5.2. Population and income growth impacts 
Population Fer capita real income 
Variable Country Simulation base, growth impacts growth impacts 
1982 Amount % Amount % 
Soybean crushing demand J 3594, .46 (000 MT) 277. 76 7 .73 208 .29 5, ,79 
T 900. ,96 (000 MT) 133. ,96 14, .87 204 .77 22, .73 
K 403. ,54 (000 MT) 64, .13 15. 89 139 .51 34. 57 
Soybean food demand, per capita* J 6. 06 (kg) 1 .42 23, .39 
T 10, .97 (kg) 0 .46 4, .18 
K 336, .04 (000 MT) 100. ,71 29, .97 29 .37 8, .74 
Soybean import demand J 4153, .17 (000 MT) 365, .08 8, .79 376 .59 9, .07 
T 1089, .21 (000 MT) 175, .45 16, .11 213 .24 19 .58 
K 742, .69 (000 MT) 164, .83 22, .19 168 .87 22, .74 
Soymeal demand J 3114. 62 (000 MT) 270. ,79 8, .69 197 .45 6. 34 
T 721, .63 (000 MT) 107, .30 14, .87 164 .01 22. 73 
K 347, ,77 (000 MT) 60, .38 17. 36 122 .46 35, .21 
Soymeal import demand J 316. ,73 (000 MT) 54. 56 17, .23 35 .34 11. 16 
T 18, .90 (000 MT) 2, .81 14 .87 4 .30 22, .74 
K 51, .26 (000 MT) 10. ,40 20, ,29 13 .73 26, .79 
Soyoil demand, per capita J 5, .38 (kg) 1 .13 20, .93 
T 8, .98 (kg) 2 .88 32, .13 
K 1, .50 (kg) 0 .46 30, .58 
Soyoil import demand J 7. 46 (000 MT) 29. 63 397, .18 97 .76 1311 
T 3, .28 (000 MT) 9. ,79 298. 104 16 .29 496 
K -9. 78 (000 MT) 0. ,93 -9, .49 5 .73 -59 
Meat demand, per capita J 28, .83 (kg) 2 .55 8, .85 
T 50 .87 (kg) 15 .93 311, .32 
K 11, .35 (kg) 4 .38 38. ,62 
HPAU production J 5215, .88 (000 MT) 415. ,12 7, .96 302 .68 5. 80 
T 1118, ,68 (000 MT) 192. ,39 17, .20 294 .09 26, .29 
K 726. ,65 (000 MT) 89. ,63 12, .33 172 .18 23. ,70 
T^otal soybean food demand is reported for Korea. 
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soybean markets in Taiwan and South Korea were more significant than the 
effects in Japan. 
Conclusions 
According to these simulation analyses described above, several 
conclusions can be drawn: 
First, the relative impacts of the same percentage changes in differ­
ent factors upon the soybean industry differ widely from one economy to the 
next. For instance, the percentage impact of a ten percent increase in per 
capita real income upon soybean crushing demand in South Korea (9.38%) is 
much higher than the impact in Taiwan (3.90%), which in turn is higher than 
the impact in Japan (2.77%). A ten percent increase in the U.S. soybean 
export price will decrease soybean import demand in Japan, Taiwan, and 
South Korea by 0.74, 0.84, and 6.70 percent, respectively. In general, the 
relative impacts of each exogenous change in South Korea are higher than 
the impacts in Taiwan and Japan, while the relative impacts of each 
exogenous change upon the soybean markets in Taiwan and Japan are usually 
not much different from each other. 
Second, growth factors have greater impacts on soybean import demand 
than policy factors. For example, the relative impacts of the same 
percentage change in population and per capita real income upon the soybean 
import demand in each econony (Simulations A & B) are greater than the 
impacts of devaluation of change in domestic soybean support price upon the 
soybean import demand (Simulations C & D). This is because population 
growth and income growth stimulate the growth in domestic livestock sector 
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which, in turn, is the major factor causing domestic soymeal demand and 
soybean crushing demand to grow. As a result, growth factors such as 
income and population influence soybean import demand significantly. On 
the other hand, since domestic soybean production in these Asian economies 
is relatively small compared to their total soybean demand, even if domes­
tic soybean production Is elastic to its support price, soybean import 
demand in each economy is not significantly influenced by this production 
simulating policy. Furthermore, the elasticities of various demand with 
respect to their own prices in these economies are generally low. 
Therefore, policies influencing domestic prices of soybeans, soymeal, and 
soyoil (such as a devaluation policy) will not have much influence on 
soybean import demand in these economies. 
Third, except in South Korea, soybean import demand in Taiwan and 
Japan are insensitive to changes in the U.S. export prices of soybeans and 
soymeal (Simulations E & F). 
Fourth, technological improvement in soybean crushing processes has a 
more significant influence upon soybean import demand than technological 
improvement in domestic soybean production. Technological improvement in 
domestic soybean production will reduce soybean import demand slightly. 
Technological improvement in soybean crushing technology, on the other 
hand, will increase soybean import demand and decrease soymeal and soyoil 
import demand (Simulations G & H). 
Fifth, an increase in net livestock imports due to a decline in domes­
tic livestock production will reduce soybean import demand. However, since 
the quantity of net meat imports with respect to the total meat production 
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in each economy is relatively small, the relative impacts upon soybean 
import demand are slight (Simulation l). 
Sixth, within growth factors' per capita real income growth is more 
important than population growth in influencing soybean import demand. 
However, the difference between them is not great (Table 5.2). 
Projecting Future Soybean Import Demand 
If the past is prologue to the future, then the established models for 
soybean markets in Japan, Taiwan, and South Korea can be adopted for a look 
at the future of these economies' livestock and soybean sectors and their 
soybean import demand. 
To make an otherwise very complicated task more comprehensible and 
straightforward, the forecast of future demand was based on the assumption 
that all exogenous variables would be changed according to their individual 
historical trends. A SAS/ETS forecast procedure using the "exponential 
smoothing" method was adopted (because of the small number of observations) 
to generate the forecasted values of exogenous variables. These forecasted 
time series of exogenous variables were then used to solve the established 
system of equations for each economy and generated the predicted values of 
endogenous variables. 
Table 5.3 summarizes the projections of soybean import demand and some 
endogenous variables of interest in each economy. The projections showed 
that soybean import demand in the year 2000 would reach 6.93, 2.15, and 
1.96 million metric tons in Japan, Taiwan, and South Korea, respectively. 
The results implied that soybean import demand in these economies would 
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Table 5.3. Projections of soybean import demand and other key variables 
Item Country 1980 1985 1990 1995 2000 
Soybean import demand (000 MT) J 4250 4681 5374 6103 6931 
T 939 1262 1503 1801 2146 
K 543 767 1160 1561 1958 
Soybean crushing demand (000 MT) J 3500 4049 4809 5636 6561 
T 820 1003 1200 1448 1738 
K 298 477 696 970 1287 
Soymeal demand (000 MT) J 2974 3543 4215 4941 5725 
T 652 797 976 1176 1409 
K 231 411 616 863 1149 
Per capita meat demand (kg) J 27.86 30.64 34.75 38.75 42.67 
T 48.52 53.64 60.36 67.55 75.24 
K 11.24 15.02 20.99 27.45 34.24 
HPAU production (000 MT) J 5034 5854 6876 7981 9180 
T 984 1263 1565 1919 2335 
K 585 845 1164 1540 1974 
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grow at different rates: 2.5, 4.2, and 6.6 percent annually between 1980 
and 2000. In other words. South Korea will be the growth market with the 
most dynamic potential for U.S. soybeans among these three Asian economies 
in the near future. 
According to the ERS projections cited in Coyle's study (13), Japan's 
soybean import demand will reach 5.9 million metric tons in 1990, which is 
very close to our projection (5.4 million tons). In addition, per capita 
meat (beef, pork, and poultry) consumption in 1990 was projected to be 34.2 
kg., which is also very close to the projected figure of the present study 
(34.75 kg). 
Comparing with Sillers' (49) projection of soybean import demand in 
Taiwan, the projected figures in the present study are also satisfactory. 
Sillers projected Taiwan's soybean import demand in 1989 to reach 1.55 
million metric tons, which is very close to the amount (1.5 million metric 
tons) the present study projected for the year 1990. 
Generally speaking, the projected future demand levels for soybean 
imports are reasonable, compared to the levels projected in other studies. 
The forecasting period is extended to the year 2000 rather than the year 
1990. Morever, the present study projects not only the levels of soybean 
import demand but also some other key variables in each of the three East 
Asia economies. 
The results suggest that Japan, Taiwan, and South Korea will continue 
through the end of this century as sizable importers of soybeans because of 
the demand potential of large affluent populations combined with the very 
limited production potential of their agricultural land. These soybean 
173 
markets will grow, but probably not as rapidly as in the past two decades. 
Among them, South Korea will be the most dynamic growth market, followed by 
Taiwan and then by Japan. 
The United States, as in the past, will play a major role in supplying 
these three East Asian economies with soybeans and feed grains required to 
support their livestock industries. In recent years, the United States has 
been maintaining a market share of 95 percent for soybean imports in Japan, 
and almost 100 percent for the soybean import markets in Taiwan and South 
Korea. Assuming the present market shares in these markets will be 
maintained in the near future, U.S. exports of soybeans to Japan, Taiwan, 
and South Korea could reach about 6.6, 2.1, and 1.9 million metric tons, 
respectively, by the year 2000. 
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CHAPTER VI. SUMMARY AND SUGGESTION FOR FURTHER RESEARCH 
Summary and Conclusions 
Japan, Taiwan, and South Korea are the most important and dynamic 
growth markets for U.S. soybeans in East Asia. The general objective of 
this study was to develop a quantitative description of the soybean markets 
in these three economies and to evaluate the impacts of economic growth and 
policy intervention upon the import demand for soybeans. 
A comprehensive description of the soybean economy and the potential 
factors influencing the import demand for soybeans and their products in 
each economy was presented in Chapter II. The conceptual framework was 
then developed, based upon prior information and economic theory, in the 
following chapter. 
The study constructed a general model of the soybean market for these 
soybean importing economies. A "small country" assumption was adopted in 
building the model. The regional model specified was a recursive equation 
system comprising equations for domestic soybean supply, soybean crushing 
demand, soybean food demand, soymeal demand, livestock demand, soyoil 
demand, price linkages, and trade clearance identities. The salient 
characteristic of this model was that it integrated domestic supply and 
demand for soybeans, soymeal, and soyoil as well as the livestock sector 
for these important soybean markets which (except for Japan) have often 
been neglected in other studies. 
Seemingly unrelated regression (SUR) was adopted to estimate the 
empirical models. The estimations were based upon 1960-82 annual data for 
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the Japanese model, 1960-83 data for the Taiwanese model, and 1970-82 data 
for the South Korean model. The SAS/ETS program was used to perform the 
calculations. 
The estimation results were very satisfactory. Behavioral equations 
generally had high predictability and indicated no serial correlation 
problems. The estimated directional relationships among variables were 
consistent with economic expectation. The dynamic simulation results 
tracked their actual data well with reasonably low rms percent errors. The 
Theil statistics also indicated that the simulation errors were mainly due 
to disturbances and that the empirical models contained relevant explana­
tory variables. In addition, the simulation models were able to duplicate 
most of the turning points or rapid changes in the actual data. Moreover, 
the models proved stable. 
Several conclusions can be drawn from the estimated results: 
First, the soybean support price has a positive influence upon domes­
tic soybean acreage in each economy. However, acreage levels are inelastic 
to the price in Japan and Taiwan. The soybean acreage of the ensuing crop 
year is significantly influenced by the acreage planted this year in each 
region. These results indicate a slow production adjustment to changing 
economic incentives in these soybean importing economies, especially in 
Japan and Taiwan. Therefore, although the policymakers in Japan and Taiwan 
have been encouraging their domestic soybean production through price 
supporting policies, it is very unlikely that these policies will substan­
tially expand domestic production and influence their import demand in the 
near future. 
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Second, the "crushing ratio" has a positive influence upon soybean 
crushing demand. However, the estimated elasticity in each economy is very 
small. Generally, domestic HPAU production and the existing crushing 
capacity (approximated by the lagged crushing demand) are the most decisive 
determinants of crushing demand. These results indicate that growth in the 
soybean crushing demand keeps pace.with the growth of the livestock sector 
in each economy. Consequently, policies encouraging domestic livestock 
production will significantly increase domestic soybean crushing demand and 
soybean import demand in these Asian economies. In addition, policies 
stimulating the expansion in crushing capacity will raise soybean import 
demand and make feed producers less dependent upon imports of soymeal. 
Moreover, policies increasing the profitability of.soybean crushing process 
have only limited effects on soybean crushing demand and import demand. 
Third, soymeal demand in each economy is very inelastic to its own 
price but is primarily influenced by domestic HPAU production. The results 
imply that soymeal is an essential ingredient of formula feed for 
livestock, and changes in soymeal price will not influence the demand 
greatly. In addition, fish meal price and corn price have positive effects 
upon soymeal demand in Japan, indicating substitution effects of fish meal 
and corn upon soymeal demand in the economy. 
Fourth, per capita real income and the price of meats are the major 
factors influencing per capita meat demand in each economy. If one defines 
domestic HPAU production as the sum of total domestic meat consumption, 
changes in livestock ending stocks, net meat exports, and egg production, 
then it is the most important factor influencing soybean crushing demand 
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and soymeal demand. Therefore, Income and population growth have Important 
influences upon demand for soybeans and soymeal. The results indicate that 
income and population growth have been the major factors facilitating the 
rapid growth in these soybean markets. As these economies continue to grow 
in the near future, these soybean markets are very likely to expand 
continuously. 
To evaluate the impacts of economic growth and policy changes upon 
soybean markets, eleven exogenous changes in each economy were hypothe­
sized, individually, to perform dynamic simulation analyses using the 
established models. The hypothetical changes were assumed to be introduced 
since 1975, which included: real income increase, population increase, 
devaluation in domestic currency, increase in soybean support price, 
increases in U.S. export prices of soybeans and soymeal, technological 
improvements in domestic soybean production and soybean crushing process, 
and relaxations in livestock imports. After adjustment for each policy 
change, the dynamic simulation over the last period (1975-82 or 83) was 
repeated. The differences between the new simulation results and the base 
simulation results represented the impacts of each policy change upon those 
endogenous variables. The average percentage impacts of different policies 
in each economy upon each variable were calculated. In addition, popula­
tion and per capita real income in each economy were, individually, assumed 
to be fixed since 1970 to measure the growth impacts upon soybean markets. 
According to these simulation analyses, several interesting results 
can be summarized as follows: 
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First, the relative impacts of different factors differed widely from 
one East Asian economy to the next. In general, the relative impacts of 
each exogenous change in South Korea were greater than the impacts in 
Taiwan and Japan. For example, a ten percent increase in U.S. soybean 
export price would decrease soybean import demand by 6.7 percent in South 
Korea, but only by 0.74 and 0.84 percent, respectively, in Japan and 
Taiwan. 
Second, growth factors were more important determinants of soybean 
import demand than policy factors. The result can be explained by the fact 
that population and income growth stimulate growth in the livestock sector, 
which in turn is the major factor causing growth in soymeal demand and 
soybean crushing demand. As a result, growth factors have a very important 
influence upon soybean import demand in each economy. On the other hand, 
since domestic soybean production in these economies is relatively small 
compared with their total soybean demand, and the supply elasticities with 
respect to their support prices are generally low, agricultural production 
policies usually have only limited effects on stimulating domestic soybean 
production and influencing soybean import demand. Moreover, the elastici­
ties of the demand for soybeans and their products with respect to their 
own prices in each economy are generally low. Therefore, policies influ­
encing domestic prices of soybeans and their products cannot have much 
influence upon soybean import demand. 
Third, income growth had a larger impact upon soybean import demand in 
each economy than population growth. However, the difference between them 
was not great. 
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Fourth, except in South Korea, soybean import demand was insensitive 
to changes in the U.S. export prices of soybeans and soymeal. 
Fifth, technological improvement in domestic soybean production only 
reduced soybean import demand slightly. Technological improvement in the 
soybean crushing process, on the other hand, increased soybean import 
demand but decreased soymeal and soyoil imports. 
Sixth, an increase in livestock net imports in each economy would 
reduce soybean import demand. Therefore, if the protectionist livestock 
policies in Japan are relaxed, then domestic livestock production will be 
reduced and soybean import demand will drop. From the standpoint of the 
United States, relaxations in import controls on beef in Japan may increase 
the opportunities on U.S. beef exports but will decrease U.S. soybean 
exports to Japan. 
After the simulation analyses, projections of both the future soybean 
import demand and some key variables were performed. For simplicity, the 
projection of future demand by the year 2000 was based upon the assumption 
that each exogenous variable would change according to its historical 
trend. According to the projection, soybean import demand in Japan, 
Taiwan, and South Korea by the year 2000 will reach 6.93, 2.15, and 1.96 
million metric tons, respectively. The results imply that average annual 
growth rates of soybean import demand between 1980 and 2000 will be 2.5, 
4.2, and 6.6 percent, respectively. 
The results indicated that these three East Asian economies would 
continue through the end of this century as sizable importers of soybeans 
because of the demand potential of large affluent populations and their 
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limited production potential. Although these soybean markets will grow, 
they may not do so as rapidly as in the past two decades. If the United 
States can maintain its dominant market shares in these soybean import 
markets, U.S. exports of soybeans to these dynamic growth markets will 
reach 10 million metric tons by the year 2000. 
Usefulness of the Current Research 
This study has provided important information about the soybean 
markets in Japan, Taiwan, and South Korea, including their general economic 
and agricultural situations, the supply and demand conditions of soybeans 
and soybean products, and the trade and agricultural policies affecting the 
soybean sector. In addition, regional models integrating domestic supply 
and demand for soybeans, soymeal, soyoil, and the livestock sector were 
developed and estimated to give a quantitative description of the soybean 
market in these economies. The impacts of economic growth and policy 
changes upon these soybean markets were evaluated to illustrate the 
effectiveness of various exogenous interventions. 
Policy makers, producers, consumers, traders, and researchers in 
Japan, Taiwan, South Korea, the United States, and other countries can 
utilize the results of the present study for various purposes: (1) to 
enrich their understanding of these markets, (2) to project future supply 
and demand for soybeans, soybean products, and livestock products in these 
economies, (3) to select the most efficient policy instruments to achieve 
particular goals, and (4) to help decide upon proper policies in produc­
tion, consumption, and trade. 
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However, one should be aware of the limitations while applying the 
results of this study. Although the study has quantified the relative 
impacts of the final results of policy interventions upon soybean markets, 
the feasibilities and the costs of implementing these policies have not 
been discussed. For instance, a ten percent change in per capita real 
income may have greater impacts upon soybean import demand than has a ten 
percent change in the exchange rate. However, the costs and the 
difficulties that attend in practice the attainment of a similar percentage 
change in per capita real income and exchange rate may be quite different. 
Moreoever, the relative effectiveness of various policy interventions 
does not represent the relative "importance" of these policies. For 
example, even though a ten percent change in domestic soybean support price 
may influence the soybean market substantially, price policy may still be 
an important policy for achieving other objectives, such as increasing the 
rate of national self-sufficiency. Because this study has presented a 
"partial" view of three economies, the potential role of soybean sector 
policies in achieving other goals cannot be measured. 
In short, the results of the current research cannot be applied 
directly without taking into account the goals and objectives of particular 
policies, as well as the costs and the feasibility of implementing such 
policies. 
Suggestions for Further Research 
Even though the results of this study were statistically satisfactory 
and all the objectives were accomplished, there are some areas which can be 
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explored for further research. First, although the livestock sector was 
integrated into the soybean model used in this study, it was not thoroughly 
explored. Per capita consumption of meat was introduced into the model to 
study the interactions between livestock and soybean sectors. The demand 
concept was used to link the growth of the soybean sector to economic 
growth and consequent consumption changes. Domestic HPAU production was 
then derived from domestic consumption. Although empirical results 
revealed that HPAU production was a very powerful explanatory variable 
influencing soymeal demand, the definition of HPAU production in this study 
can be criticized. Since the soymeal conversion rates for livestock 
products are not unique, an unweighted summation of meats may be a good 
approximation in view of consumption but not in view of production. 
Therefore, one possible extension of this study would be to endogenize 
individual supply and demand of each livestock product, as well as the 
soymeal demand for each individual livestock product. 
Second, the present study assumed a relatively minor role of stock 
demand for each product in the soybean market, and thus kept stock changes 
exogenous. However, an extended analysis can verify this assumption and 
endogenize the ending stocks demand. 
Third, another interesting area for further research involves the 
prospect of future potential markets. Although Japan, Taiwan, and South 
Korea are three of the most important soybean markets in East Asia, 
mainland China is another important market with growing potential. Due 
to the difficulty of obtaining the detailed data required for analysis, an 
attempt to include this market in the present study was given up. As more 
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information concerning this potential market is being released, it should 
be possible to study this market in the near future. 
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APPENDIX I. SOYBEAN IMPORT DEMAND IN JAPAN 
ACTUAL VS. PREDICTED VALUE 
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APPENDIX II. SOYBEAN IMPORT DEMAND IN TAIWAN 
ACTUAL VS. PREDICTED VALUE 
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APPENDIX III. SOYBEAN IMPORT DEMAND IN SOUTH KOREA 
ACTUAL VS. PREDICTED VALUE 
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